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We  have  met,  from  all  parts  of  the  world,  to  take  counsel  together  of 
the  things  which  pertain  to  the  well-being  of  the  State.  It  is  natural, 
therefore,  that  all  that  makes  for  the  welfare  of  the  children  should 
come  under  our  purview.  Not  that  the  children  are  less  under  the 
charge  of  their  parents  because  they  form  a  principal  care  of  the  State, 
but  that  the  collective  ripened  experience  of  the  community  may  be  an 
assistance  to  the  individual  guardian  of  the  child. 

Care  for  all  children  as  children,  and  not  for  the  apparently  strong 
and  useful  of  their  number,  is  the  outcome  of  Christian  civilisation. 
We  do  not  look  upon  them  merely  as  the  means  of  perpetuating  the 
human  race.  In  the  weakest  and  frailest  amongst  them  we  discern  the 
latent  capacity  for  a  higher  life ;  and  precisely  because  in  their  case  the 
physical  organism  hides  rather  than  exhibits  the  true  child,  the  duty  is 
more  clearly  laid  upon  us  of  assisting  the  child  to  break  through  the 
barrier  of  hostile  physical  defects.  In  the  performance  of  that  duty  the 
State  has  learnt  to  place  a  right  value  upon  even  imperfect  human  life, 
and  the  laws  of  Christian  communities  increasingly  reflect  in  that 
regard  the  common  sentiment  of  their  peoples.  It  may  be  that  one  of 
the  chief  abiding  results  of  this  International  Congress  will  be  to  quicken 
into  active  thought  for  these  things  any  national  conscience  now  lying 
dormant. 
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The  broadest  measure  of  the  State  estimation  of  child  life  is  the  care 
which  the  State  bestows  upon  the  education  of  children.  Involved  in 
the  verj  idea  of  education  is  the  perception  of  the  innate  capacity  of  the 
child  for  larger  development.  And  this  capaoitj  varies  with  each  child. 
Children  are  as  alike  and  as  diverse  from  each  other  as  the  leaves  of 
the  forest  trees.  Whilst  we  think  of  children,  and  care  for  them, 
coUectivelj  in  large  numbers,  we  most  beware  lest  we  lose  in  this 
collective  dealing  with  them  our  grip  of  the  individual  characteristics  of 
each  child. 

It  is  at  this  point  that  the  danger  of  confounding  education  with 
teacliing  comes  in.  Our  habit  is  to  speak  of  the  one  thing  as  if  it  were 
the  equivalent  of  the  other.  They  are  rather  the  complement  of  each 
other.  Acting  in  unison,  they  are  allied  forces  carrying  into  effect  a 
common  plan  :  acting  apart  from  each  other,  they  are  like  foes  encamping 
upon  a  common  ground.  Let  us  therefore  at  the  outset  firmly  grasp 
this  principle,  that  tenehiug  may  often  in  no  way  mean  education,  and  that 
the  teacher  may  sometimes  be  educating  in  a  manner  directly  opposed 
to  his  teaching.  An  educator,  as  ajmrt  from  a  teacher  only,  is  one  who 
has  large  sympathies  with  the  children,  and  understands  the  higher 
possibilities  of  their  nature.  His  function  is  to  help  the  child  to  feel  his 
way  about  the  world,  to  understand  something  of  the  things  he  meets 
with,  and  to  throw  the  light  of  a  riper  experience  upon  the  pith  which 
opens  before  him.  The  ideal  is  a  lofty  one,  but  it  is  not  incapable  of 
general  attainment ;  and  the  pressing  need  of  the  time  is  to  raise 
teachers  to  the  height  of  educators,  and  teaching  to  the  level  of 
education. 

N"o  successful  work,  therefore,  can  be  performed  with  children, 
unless  there  be  first  of  all  a  thorough  appreciation  of  the  value  of  tin* 
material  with  which  we  work.  It  is  an  obvious  truth,  but  like  manv 
other  things  equally  obvious,  it  is  frequently  overlooked.  There  are 
thousands  amongst  us  who  are  keenly  alive  to  the  importance  of  training 
for  dogs,  or  horses,  or  cattle,  who  would  practically  allow  the  children 
to  grow  up  anyhow.  And  the  parents  are  not  few  who  would  throw 
upon  the  State  the  responsibility  which  nature  has  imposeil  upon  them 
of  caring  for  their  own  offspring. 

Perhaps  the  most  difficult  of  all  social  problems  arises  here.  The 
value  of  child  life  to  the  State  is  not  less  because  surrounding  the  c  hild 
there  may  be  the  vicious  influences  of  parental  neglect.  Take,  for 
example,  the  much  debated  subject  of  providing  for  destitute  children, 
and  for  the  children  i>erhaps  more  destitute  still  in  fact,  though  not  in 
the  eyes  of  the  law,  without  at  the  same  time  loosening  the  tie  of 
parental  responsibility,  and  weakening  the  force  of  its  obligation.  The 
immediate  solution  of  the  problem  surely  depends  upon  the  point  of 
view  from  which  it  is  regarded.  Some  think  that  the  immediate  thing 
to  be  done  is  to  safeguard  what  appear  to  be  the  general  interests  of 
the  State.  Others  think  that  the  immediate  thing  to  be  done  is  at  once 
to  succour  the  child.  One  iMith  travels  down  from  the  State  to  the 
child,  the  other  travels  up  from  the  child  to  the  State.  Believing  as 
\  do  in  the  untold  value  of  child  life  to  every   State,  I  infinitely  prefer 
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the  second  mode  of  dealing  with  the  problem.  Without  in  the  least 
hindering  every  effort  to  reform  bad  parents,  the  most  hopeful  course 
in  the  interests  of  the  State  appears  to  me  to  be  the  training  up  of 
children  to  be  strong  and  good.  What  I  would  once  more  enter  a 
protest  against  is  the  plan  of  leaving  the  child  to  act  as  a  sort  of  buffer 
between  the  engine  of  the  State  and  the  stolid  inert  mass  of  parental 
neglect. 

For,  in  truth,  the  necessity  for  State  interference  at  all  in  the 
upbringing  of  children  arises  from  some  form  or  other  of  parental 
neglect,  coupled  with  the  advantages  which  the  complete  organisation  of 
the  State  offers  as  a  means  of  co-operating  with  good  parents  in  the 
performance  of  a  natural  duty.  In  theory,  the  whole  duty  lies  with 
the  parent ;  but  the  advantages  of  co-operation  become  apparent  in  the 
employment  of  a  teacher,  in  the  use  of  a  school  as  a  common  home, 
and  still  more  in  the  general  supervision  which  the  State  exercises  in 
order  to  ensure  that  both*  teacher  and  school  are  adequate  for  their 
purpose.  In  all  cases,  to  some  extent,  the  State  interferes.  The  moot 
point  is  in  what  asi)ect  the  interference  shall  be  regarded.  Are  we  to 
look  upon  it  as  the  natural  and  permanent  attitude  of  the  State,  or  as  a 
temporary  and  makeshift  pronsion  for  a  pressing  need  until  a  better 
ideal  can  be  attained  ?  Which  point  of  view  affords  the  best  outlook 
for  the  future  ?  That  the  State  should  think  for  all,  and  act  for  all,  or 
that  State  powers  should  be  strictly  limited  to  their  narrowest  extent, 
and  the  fullest  possible  play  should  be  given  to  individual  responsibility 
and  action  ?  Shall  we  look  upon  children  as  being  primarily  the  children 
of  the  State,  or  of  each  separate  home  ?  Working  as  I  do  along  the 
path  which  leads  from  the  child  to  the  State^  between  the  child  and  the 
school  I  find  the  Lome.  Is  the  action  of  the  State  to  touch  the  internal 
economy  of  the  home  ?  Would  it  be  well  for  the  home  that  the  action 
of  State  interference  should  be  perceptible  there  ?  And  if  not  well  for 
the  home,  is  it  well  for  the  child  ? 

Whatever  may  be  the  outcome  of  the  future,  it  is  clear  that  some 
sort  of  State  interference  is  a  necessity  for  the  present.  The  exigencies 
of  our  modern  civilisation,  not  less  in  our  crowded  cities  than  in  our 
thinly-peopled  villages,  invite  the  intervention  of  the  State  in  the 
interests  of  the  general  community.  The  influence  of  law  surrounds 
and  presses  upon  us  like  a  social  atmosphere.  Our  main  business  is  to 
take  due  precautious  that  the  intervention  of  the  State,  where  it  occurs, 
shall  proceed  upon  right  lines,  and  in  directions  where  experience 
indicates  tliat  success  will  attend  upon  it. 

Thus  the  healthiness  of  the  schoolroom,  the  suitability  of  its 
arrangements  and  of  its  surroundings  for  the  purposes  of  a  school, 
its  appointments  for  the  purposes  of  teaching,  are  all  matters  of  vital 
importance  to  the  whole  of  the  community  who  make  use  of  it.  In 
what  manner  these  things  can  best  be  secured  the  jmpers  and  discussions 
of  this  Congress  may  help  to  point  out  with  clearness  and  fulness. 

Again,  the  entire  range  of  the  teaching  which  is  intended  for  the 
development  of  the  whole  child  concerns  the  community  still  more  than 
the  general  suitability  of  schoolrooms  as  places  where  teaching  is  given. 
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Not  a  part  only,  but  the  whole  of  a  child's  nature  demands  separate 
care.  Unless  the  community  makes  this,  too,  a  matter  of  the  deepest 
concern,  it  is  destroying  a  part  of  its  natural  wealth.  At  times  there 
has  been  a  tendency  to  make  the  range  of  teaching  coincide  too  much  with 
the  knowledge  of  books  and  too  little  with  the  experience  of  natural  things. 
The  culture  of  physical  powers  has  been  neglected,  with  a  consequent  loss 
of  physical  strength  and  of  graceful  bearing.  Too  much  learning  from 
books  apart  from  the  things  themselves  has  led  to  a  weakening  of  the 
faculty  of  observation,  and  to  a  loss  of  the  aptitude  for  independent 
reasoning  from  observation  and  experience  combined.  Too  little 
care  for  the  spiritual  capacity  of  the  child  has  blunted  the  moral 
perception  and  retarded  perfect  intellectual  development.  Stunted  or 
perverted  ideas  upon  these  cardinal  principles,  when  they  take  the  form 
of  State  laws,  can  only  be  administere<l  at  the  loss  of  the  community. 
From  our  deliberations  here,  where  the  widest  freedom  of  utterance 
prevails,  it  is  no  small  consolation  to  think  that  many  will  strike  the  one 
note  which  may  harmonise  many  discords  when  insisting  that  the 
importance  of  developing  the  entire  physical,  intellectual,  and  spiritual 
capacities  of  children  far  transcends  the  minor  matters  which  create 
divisions  amongst  us. 

In  this  spirit  we  welcome  those  who,  from  other  lands  than  our 
own,  are  assisting  in  the  work  of  this  section.  We  have  a  common  aim, 
and  we  work  in  a  common  cause.  As  of  old  we  look  for  '^  a  city  of 
truth,"  in  which  "  there  shall  yet  dwell  old  men  and  women,  every  man 
with  his  staff  in  his  hand  for  very  age."  '^  And  the  streets  of  the 
city  shall  be  full  of  boys  and  girls  playing  in  the  streets  thor(H)f." 
Among  our  ^^  national  manufactures  "  we  think  with  Buskin,  tliat  ^*  that 
of  souls  of  a  good  quality  "  will  "  at  last  turn  out .  a  quite  lea<iiugly 
lucrative  one."  Some  words  of  his  I  leave  with  you  to  inspire  the  work 
of  this  section :  ''In  some  far  away  and  yet  undreamt  of  hour,"  ho 
says, ''  I  can  even  imagine  that  England  may  cast  all  thought{$  of  posses- 
sive wealth  back  to  the  barbaric  nations  among  whom  they  first  arose ; 
and  that  while  the  sands  of  the  Indus  and  adamant  of  Golconda  may 
yet  stiffen  the  housings  of  the  charger;  and  flash  from  the  turban  of  the 
slave,  she,  as  a  Christian  mother,  may  at  last  attain  to  the  virtu(\s  and 
treasures  of  a  heathen  one,  and  be  able  to  lead  forth  her  sons,  saying, 
"  These  are  my  jewels." 

>  ^♦^  < 
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Modes  of  observing  and  studying  their  conditioti. — Assuming  that 
it  is  desirable  to  know  the  condition  of  the  children  in  a  school,  I  am  of 


T%e  Scientific  Observation  and  Study  of  Children  in  Schools.    1 1 

opinion  that  two  independent  reports  should  be  made  on  schedule  forms 
.of  all  children  considered  by  the  reporters  as  presenting  points  worthy 
of  notice  (1)  by  the  teachers,  visitors,  inspectors,  Ac.,  (2)  a  scientific 
report  based  upon  viewing  each  child  while  standing  still  and  also 
while  performing  some  simple  action.  My  province  deals  with  the  later 
method  of  report. 

Children  can  best  be  seen  in  a  large  and  well-lighted  room  ;  some  of 
the  London  board  schools  have  halls  admirably  adapted  for  the  purpose. 
The  children  being  drawn  up  in  ranks,  a  standard  at  a  time,  or  in 
groups  of  about  40,  the  observer  can  view  each  individual.  It  is 
convenient  to  fix  the  child's  eyes  while  he  is  under  observation  by 
asking  each  in  turn  to  look  at  an  object  held  up  (I  use  a  shilling  at  the 
end  of  a  pencil).  The  trained  observer  can  read  off  the  physiognomy 
of  the  individual  features  and  their  parts,  the  facial  action  and  expression, 
the  eye  movements,  the  balance  of  the  head  and  body,  ^.,  as  quickly  as 
a  printed  line.  The  children  are  then  requested  to  hold  out  their  hands 
straight,  the  action  being  shown  them  ipomentarily,  the  action  and 
balance  are  noted  as  a  further  indication  of  the  condition  of  the  nerve« 
sy.stem.  Finally,  the  palate  is  inspected  in  each  case.  At  each  stage 
children  presenting  deviations  from  the  normal  are  asked  to  wait  with 
the  teacher.  Any  cases  not  picked  out  may  now  be  presented  by  the 
teacher ;  -the  selected  cases  are  kept,  the  rest  are  dismissed  to  the  class- 
room. Each  of  the  selected  cases  is  then  reviewed-  individually,  and  the 
schedule  form  is  filled  in,  conditions  printed  on  the  schedule  are  ticked 
if  normal,  and  deviations  therefrom  are  verbally  described.  The 
teachers'  report  of  mental  status  is  entered  or  filled  in  by  them  after- 
wards. In  this  method  a  fairly  uniform  standard  of  observation  can  be 
maintained.  A  tape  measure  for  the  head  circumference  is  useful ; 
occasionally  some  detailed  inquiries  may  be  made,  or  some  brief  mental 
examination  conducted  with  the  teacher  may  be  desirable,  but  as  a  rule 
no  questions  were  asked  of  the  child.  Time  prevents  me  from  giving 
details  of  my  methods  of  observation,  and  the  signs  observed,  but  these 
have  been  published.  This  method  works  smoothly  and  uniformly,  with 
a  minimum  of  trouble  to  teachers  and  pupils.  The  teachers  generally 
acknowledged  that  the  dull  children  in  the  school  had  been  picked  out 
by  observation. 

The  following  remarks  are  based  upon  the  observation  of  50,027 
children  in  schools  which  I  undertook  for  a  joint  committee  of  the 
British  Medical  Association*  and  the  Charity  Organisation  Society. 
Analysis  and  study  of  these  observations  suggest  various  classes  or 
groups  of  children,  we  are  concerned  with  their  scientific  definition, 
their  relative  numbers  and  distribution.  A  general  analysis  of  the  cases 
recorded  is  given  in  Table  I.  I  hope  later  on  to  make  detailed  analysis 
and  to  trace  the  conditions  of  defect  through  the  standards  of  school 
life.  The  local  distribution  of  defects  in  development  is  dealt  with  in  a 
paper  presented  in  the  Section  of  Demography. 


*  Towards  the  expenses  of  this  inquiry  grants  hare  been  made  by  the  British 
Medical  Association  on  the  recommendation  of  their  Scientific  Grants  Committee. 
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TAc  cloiiei  or  grouja  of  childreH found  in  schools; — 
(1.)  Children  leell  made,  tcith  a  iKrve-syslem  acliiii/  ici'/l,  and 
average  or  bright  at  school  teork.  Of  these  thori'  wiTc  tiiiiong 
tlie50,027seen— Boys,  21,315;  girb^  19,&3G ;  total, -10, K51. 
Such  pupils  are  the  average  or  uorouil,  heuce  tUey  do  not 
appear  further  in  our  t^ibleii.  It  is  stiea  here,  us  iu  most 
other  vasoK,  that  thu  girls  are  belter  than  the  boys.  Iu  this 
work  strnrch  was  maile  for  th<!  abuoi'iunl  anil  lutthologieal, 
it  would  be  iutcredtiug  to  re-exoiuiue  these  noniiol  ehildreu 
to  detenniiie  points  of  relative  excelleiic<>,  searehiiig  for 
those  best  developed  iu  bo<Iy  and  uioutid  fiicullv  ;  this  eould 
be  doue.  Scholarships  would  bt;  most  advautagiously  givwi 
to  the  best  unnk-  child leu. 
(2.)  A  group  similar  to  the  last,  but  slow  at  lessons  (i-eported 
dull  by  teachers),  i.e.,  diildrcn  presenting  uo  defects  of 
dewlopment  nnduo  abnormal  nervo-sigiis — set'n  Bovs,  185; 
girlt,  130 ;  total,  315.  It  is  important  to  differentiate 
such  pupiU  from  those  with  defective  brain  eomlitiobs,  some 
cliildreu's  bodies  and  brains  arc  welt  devolop<.>(l  aud  sound 
though  presenting  uo  present  faculty  for  school  lesson^ 
AS  the  teacher's  cndetice  show.H.  The  mental  cxaiuiuutiou 
and  histoiy  may,  on  the  other  liand,  show  grave  defects  in 
iutdlcctiial  and  moral  faculty.  Many  of  this  group  were 
"  eye  coses,"  some  "  cripples,"  seveml  were  prescuted  by  the 
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teachers,  not  having  been  noted  by  us.     An  analysis  will^be 
given  in  the  f uU  report. 

(3.)  Cases  presenting  defects  of  development  of  the  body  of  various 
kinds.     See  Table  I. 

It  is  not  intended  to  represent  children  as  exceptional 
from  an  educational  point  of  view,  because  some  defect  was 
present.  Analysis  of  the  various  defects  shows  them  to  be 
of  different  importance.  This  subject  has  been  dealt  with 
in  another  paper,*  demonstrating  their  relative  co-relation 
with  "  mental  dulness,"  "  abnormal  nerve  signs,"  and  "  low 
nutrition  "  respectively. 

(4.)  Cases  presenting  abnormal  nerve  signs.     See  Table  I. 

Their  significance  varies  in  two  directions,  the  one  group 
is  associated  with  low  development,  the  other  with  dehcacy 
and  nervousness ;  they  vary  in  different  schools,  and  depend 
much  upon  methods  of  training.  Information  concerning 
classes  3,  4,  has  been  presented  to  division  of  Demography. 

Certain  groups  of  children  are  best  defined  by  the  asso- 
ciation of  two  or  more  physical  conditions. 

(6.)  Cases  presenting  defect  in  development  and  abnormal  nerve 
signs — Boys,  1,975  ;  girls,  1,096 ;  total,  3071.  Such  children 
are  usually  dull  at  work,  and  are  often  of  low  nutrition. 

(3.)  Cases  presenting  defect  in  development  and  abnormal  nerve 
signs  also  indications  of  low  nutrition.  Boys,  412  ;  girls,  381 ; 
total,  793. 

(7.)  Eye  cases. — Obvious  defects  or  disease  were  recorded,  but  no 
tests  were  applied  to  detect  errors  of  vision  or  refraction. 
Ophthalmia  was  seen  in  certain  day  schools,  but  these  cases 
were  not  recorded.     See  Table  I. 

(8.)  Deaf  or  partially  deaf  —  Boys,  34 ;  girls,  33 ;  total,  67. 
Tests  for  hearing  were  not  generally  used,  but  when  a 
child  was  found  deaf  it  was  noted. 

(9.)  Cases  crippled,  deformed,  or  maimed. — Boys,  157  ;  girls,  84 ; 
total,  341.  These  children  varied  greatly,  many  are  partially 
incapacitated  for  life,  others  only  temporarily,  some  are 
mentally  dull,  others  bright;  they  also  differ  greatly  in 
physical  health  and  strength. 

(10.)  Epileptic. — Boys,  32 ;  girls,  23 ;  total,  54.  These  cases  were 
asked  for  in  every  school.  Any  case  with  a  history  of  epilepS}^ 
or  fits  was  recorded  for  what  it  was  worth.  It  would 
appear  that  most  epilectic  children  are  frequently  absent 
from  school. 

(11.)  Cases  selected  as  feeble  or  exceptiotial  in  mental  status,'-^ 
Boys,  124 ;  girls,  110 ;  total,  234..  This  group  includes  cases 
where  the  results  of  observation  coincided  with  the  teacher's 
opinion  as  to  mental  defect;  it. includes  many  imbeciles, 
obvious  brain  defects  and  disease^  while  less  serious  cases  are 

*  Meeting  of  British  Medical  AModatkm,  July  1891. 
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alBO  given.  It  is  difficult  to  define  what  physical  conditions 
alone  indicate  the  child  h»  anfit  for  average  training,  and 
I  think  an  arbitrary  attempt  to  do  so  must  fail.  Speaking 
generally,  I  would  suggest  that  classes  5  and  6  need  special 
attention  in  school,  and  should  be  known  to  the  managers. 
(12.)  Children  delicate^  pale^  or  thin  (law  nutrition), — ^This  con- 
dition shows  a  high  degree  of  co-relation  with  defects  in 
development  and  nerve-signs,  also  with  mental  dulness. 
No  inquiries  were  made  in  day  schools  as  to  the  feeding 
of  the  children. 

The  2,003  children  with  low  nutrition  presented  the 
following  co-existing  conditions. 


Table  II. 
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The  study  of  children  in  scliooL — ^The  general  outcome  of  this 
work  indicates  the  advisability  of  studying  the  pupils  in  two  ways, 
(I)  by  mental  tests,  and  (2)  by  physical  examination  or  inspection. 
For  the  gain  of  direct  scientific  knowledge  it  is  desirable  to  note  all 
departures  from  the  normal  t}'pes.  It  appears  to  be  a  great  gain  to 
note,  not  only  points  in  development  and  physiognomy,  but  also  the 
nerve-signs  indicated ;  those  postures  or  balances  and  movements  or 
actions  which  were  noted  as  signs,  were  selected  after  much  labour 
in  observation,  analysis,  and  comparison,  and  they  seem  well  suited  for 
the  purpose  in  hand.  They  are  readily  recognised,  and  can  easily  be 
taught  by  means  of  casts,  diagrams,  and  demonstration. 

Physical  exMuination  by  inspe<**'  nsfeul  (1)  as  a  means   of 

selecting  cases  for  special  mental  rt^^/ii,  y^)  as  supporting  or  refuting 
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a  report  founded  on  mental  tests  only.  The  double  mode  of  inquiry  is 
specially  necessary  to  detect  certain  cases ;  the  mental  test  alone  would 
leave  out  of  view  those  nervous  children  who  suffer  much,  but  are 
usually  bright  at  work  and  interested  in  it,  and  tend  to  pass  the 
standards  quickly ;  on  the  other  hand,  grave  mental  defects  may  occur 
with  brains  good  for  all  other  functions. 

As  a  hospital  physician,  one  sees  many  children,  delicate,  feeble- 
brained,  children  with  small  heads,  nervous  children  with  headaches, 
chorea,  occasional  fits,  those  partially  deaf  and  blind,  conditions  without 
a  tendency  to  a  fatal  termination,  and  not  preventing  a  modified  and 
adapted  education — such  children  need  provision  for  their  training; 
without  it  they  will  probably  t^nd  to  failure  and  incapacity  in  after  life. 
They  should  be  known  and  specially  cared  for. 


>^>c>c>-<- 


DISOUSSION. 

Br.  Shnttleworth  (Lancaster)  said  he  found  himself  unexpectedly 
called  on  to  move  a  resolution  which  he  wished  had  fallen  into  abler 
hands.  He  supposed  that  the  honour  had  fallen  to  him  becanse  he  had 
from  the  first  been  to  some  extent  associated  with  Dr.  Wamer*s  work 
just  reported,  and  in  1888  had  moved  the  appointment  of  a  Committee 
of  the  British  Medical  Association  for  a  scientific  examination  into  the 
condition  of  school  children.  This  committee  (which  consisted  only  of 
medical  men)  had  last  year  been  reinforced  by  the  Charity  Organization 
Society  taking  up  the  subject,  and  appointing  as  members  of  its  com- 
mittee some  distinguished  educationalists  and  others  who  took  a  philan- 
thropic interest  in  the  subject.  The  result  had  been  that  additional 
energy  had  been  infused  into  the  inquiry,  and  now  tbe  result  of  an 
examination  of  50,000  children  was  before  the  meeting.  He  might  take 
the  opportunity  of  saying  that  though  a  committee  was  responsible  for 
the  reports  presented  to  the  societies,  to  Dr.  Warner  properly  belonged  the 
credit  of  the  work  achieved.  He  would,  without  further  preface,  propose 
the  Besohiiion,  which  was  as  follows  : — 

"  That  according  to  returns  prepared  by  Dr.  Warner  on  the 
feeble-minded,  epileptic,  &c.,  it  would  appear  that  an  appreciable 
number  of  children,  though  not  imbecile,  are  more  or  less  defec- 
tively developed  in  brain  and  body.     That  for  their  training  and 
education  special  arrangements  are  necessary,  and  that   in    the 
absence  of  such  arrangements  there  is  great  probability  of  grave 
mental  and  moral  deterioration." 
Taking  these  words  as  his  text,  he  would  make  a  few  remarks  upon 
some  of  the  topics  suggested.    Speaking  in  a  general  way,  it  might  be 
said  that  the  peculiarities  of  brain  development  and  condition  noticed 
by  Dr.  Warner  divided  themselves  into  (1)  cases  in  which  nerve  and  brain 
power  was  defective,  and  (2)  cases  in  which  the  action  was  irregular ;  in 
other  words,  the  didl  children  and  the  nervotM,  irriiahle  children.    For 
these  two  classes  different  treatment  was  required,  and  it  was  to  be  hoped 
that  in  any  arrangements  made  for  the  instruction  of  exceptional  children 
their  individual  characters  would  be  studied.    And  (he  thought)  a  system 
of  skilled  medical  inspectjr»r'    -.  >ff)hools  should  be  instituted.    As  regards 
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number  (so  far  as  the  inquiry  liad  gone)  no  less  than  1*5  per  cent  of  the 
children  in  elementary  schools  required  specially-adapted  instruction ; 
and  he  rejoiced  to  hear  that  the  actual  experiment  of  special  classes  for 
exceptional  children  was  shortly  to  be  tried  under  the  auspices  of  the 
London  School  Board.  Such  classes  had  already  existed  under  the  name 
of  "  auxiliary  classes "  in  the  public  school  systems  of  Germany  and 
Norway,  with  encouraging  results.  In  default  of  such  special  arrange- 
ments, exceptional  children  were  either  neglected  or  pushed  beyond  their 
powers,  to  the  detriment  of  themselves  and  of  their  normal  school 
companions.  The  neglected  child  grew  up  a  permanent  burden  to  the 
community,  while  the  **  wrong-brained  "  child,  injudiciously  treated,  was 
apt  to  swell  the  criminal  ranks.  In  conclusion,  he  ventured  to  say  that 
the  figures  presented  by  Dr.  Warner  justified  an  appeal  to  the  (Joyem- 
ment  for  an  official  inquiry,  embracing  the  whole  of  the  kingdom,  as  to 
the  number  and  educational  necessities  of  these  exceptional  children. 
Much  good  had  been  done  by  private  effort,  thanks  to  the  industry  of 
Dr.  Warner  and  the  support  of  the  societies  under  the  auspices  of  which 
his  inquiries  had  been  made;  but  the  subject  was  one  of  imperial 
importance  and  demanded  Government  aid. 

Mr.  OrahAm  Balfour  seconded  this  motitm,  as  representing  the 
Charity  Organization  Society,  pointing  out  the  great  advantages  gained  by 
the  analysis  of  feeble-minded  children  suggested  by  Dr.  Warner,  by  which 
any  scientific  education  of  such  children  was  for  the  first  time  rendered 
possible.  This  paper  seemed  to  mark  a  distinct  advance  in  education 
in  this  country,  but  it  was  most  important  that  the  investigation  should 
continue  to  be  carried  on. 

Dr.  Fletcher  Beach  (Dartford)  rose  ^to  support  the  resolution. 
He  had  been  called  upon  to  do  so,  partly  because  he  had  been  connected 
with  Dr.  Warner  in  the  early  part  of  the  inquiry,  and  partly  on  account 
of  his  position  as  medical  superintendent  of  the  Darcntli  Asylum  for 
Imbecile  Children.  Dr.  Warner  had  furnished  him  with  particulars 
of  85  out  of  234  exceptional  children  whom  he  had  observed  in  his  inquiry. 
On  going  through  them  he  obseryed  a  class  with  small  heads,  slow  in 
answering  questions  and  violent  in  temper,  and  another  class  with  defective 
palates,  defective  in  make  and  semi-imbecile.  There  was  also  a  class  of 
evil-minded,  lying,  sullen  children,  kleptomaniacs,  and  needing  moral 
instruction.  For  these  classes  a  school  should  be  set  aside.  These  should 
not  be  taught  with  the  feeble-minded  children,  for  whom  he  was  glad 
to  hear  the  London  School  Board  was  going  to  provide  instruction. 
Then  Dr.  Warner  had  fbmished  him  with  a  table  showing  the  number 
who  would  require  special  care  among  36,378  in  public  elementary  schools. 
He  found  that  there  were  266  with  defective  development,  abnormal 
nerve  signs,  low  nutrition,  and  mental  dulness,  48  epileptics,  and 
128  feeble-minded.  Special  instruction  would  no  doubt  improve 
these,  for  Dr.  ShutUeworth  informed  him  that  in  the  schools  for 
abnormal  children  which  had  been  established  in  Norway  one-fourth 
were  passed  on  to  ordinary  schools,  one-fourth  passed  confirmation, 
which  was  necessary  before  employment  could  be  obtained,  one- 
fourth  were  sent  to  schools  for  imbeciles,  and  one-fourth  were  sent 
home  as  incapable  of  improvement.  Such  a  result  was  to  be  hoped  for 
in  England  through  the  agency  of  school  boards.  There  is  no  doubt  that 
if  the  education  of  feeble-minded  children  be  neglected  they  would,  at 
a  later  age,  lead  criminal  and  immoral  lives ;  this  has  already  been  found 
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by  the  National  Yigilance  Society.  The  education  of  epileptics  should 
also  be  undertaken ;  it  is  a  blot  on  civilization  that  they  are  at  present 
neglected. 

General  Moberly  observed  that  Dr.  Warner's  method  of  examining 
children  in  schools  was  very  gentle  and  accurate,  and  was  supported  by 
teachers  who  were  greatly  interested  in  the  investigation.  He  alluded  to 
the  proposals  of  the  School  Board  for  London  to  establish  three  schools 
experimentally.  Very  little  was  known  of  the  system  in  England  ;  but 
great  encouragement  was  afforded  by  Dr.  Shuttlewortli's  report  as  to 
SQCoess  in  other  countries. 

The  physical  development  and  the  cleanliness  of  children  must  be 
cared  for,  in  the  hope  of  enabling  them  to  return  to  the  ordinary  school, 
if  not  in  the  standards  which,  according  to  age,  they  should  join,  at 
least  in  tome  standard,  though  possibly  they  may  learn  little  but  such 
manual  work  as  may  facilitate  their  maintenance. 

The  medical  officer  of  the  board  would  have  to  examine  each  child 
before  he  or  she  is  admitted  into  the  special  school,  and  will  no  doubt 
from  time  to  time  inquire  into  their  condition  to  see  what  benefit  has 
been  obtained. 

Dr.  A.  Jacobi  (New  York)  said,  there  is  one  reason  why  those 
resolutions  ought  to  be  passed,  which  has  not  been  dwelt  upon 
enough  by  the  last  speaker.  You  want  to  advance  the  weak ;  so  do  L 
But  it  is  of  greater  importance  to  protect  the  strong  and  the  intellectual. 
Whenever  all  classes  of  intellectual  and  unintellectual  pupils  are  found 
together  in  the  same  school,  both  the  method  of  teaching  and  the  result 
of  learning  are  but  a  low  average.  By  having  the  weak  and  strong 
together  you  do  not  benefit  the  former,  but  you  harm  the  latter  by 
preventing  them  from  reaching  their  possibilities. 

Mrector  Segiemngsrath  Dr.  Merits  Oauster  ^Wien)  sagte : — 
Ich  ftLhle  mich  yerpfiichtet,  fiir  die  geistesschwachen  Kinder  einzutreten 
und  den  Congress  zu  bitten,  mit  der  Autoritat  der  Wissenschaft  und 
seines  geistigen  Ansehens  fiir  die  Pflicht  und  Nothwendigkeit  der 
ofientlichen  Fiirsorge  fur  solche  Kinder  einzutreten. 

Diese  Fiirsorge  ist  nicht  nur  ein  Gebob  der  Menschlichkeit,  sie 
ist  auch  ira  pekuniaren  Interesse  der  Q-emeinwesen.  Man  wird  zwar 
die  Hofihung  der  Vergangenheit  aufgebcn  miissen,  solche  Bonder  in 
neunenswerther  Zahl  zu  heilen,  aber  bei  einer  Ecihe  gelingt  es,  sie  zur 
Erwerbsfahigkeit  unter  Leitung  oder  selbst  auch  in  beschrankt  selbst- 
Btandjger  Art  zu  entwickeln. 

Ich  habe  desswegen  schon  gestern  dcm  verebrten  Prasidium  der 
Sektion  einige  Thesen  in  diesom  Gcgenstande  angekiindigt ;  da  aber 
fiine  allgemeiue  alle  defekten  Kinder  umfassende  Resolution  eben 
vorgelegt  wurde,  unterstiitze  ich  warmstens  diese,  will  jedoch  den 
Standpnnkt,  von  dem  die  offentliche  Fiirsorge  fur  diese  Ucgliicklichen 
ausgehen  muss,  in  nachfolgendon  Satzen  (Thesen)  darlegen. 

Ich  bemerke,  dass  England  fiir  Unterbriugung  geistesschwacher 
Kinder  sehr  viel  geleistet  hat;  ob  fiir  die  in  Folgendem  bezeichnete 
Omppe  jenor  Kinder,  die  im  Hause  erzogen  werden  konnen,  aber  eigenen 
Schulunterrichtes  bediirfen,  ausgiobig  vorgesorgt  ist,  weiss  ich  nicht.  In 
Deutschland  ist  die  Fiirsorge  durch  Privatwohlthatigkeit  und  die  der 
Gremeinwesen  (Staat  und  Stadte)  zur  Greltung  gebracht ;  und  in  Oepterreich 
haben  wir  einige  wenige  Sonderschulen  fiir  Geistesschwache  und  fiir 
schwerere  Kranke  durch  Piivatwohlthatigkeit  auch  ein  paar  Austalten. 
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Doch  rnnss  diese  Fiirsorge  umfassend  zar  Geltnng  kommen,  und  zwar  yoq 
nachstehenden  G-mndaatzen  aus : — 

I.  Selhe  theilen  sich  in  drei  Kaiegorieea : — 

a.  Solche  Kinder,  welche  geistesschwach  sind,  bei  gcwohnlicbem 
Scliulanterrichte  nicht  oder  nicht  eutspreohend  welter  gcistig  entwickelt 
werden  konnen,  die  andern  Kinder  im  Unterrichle  aailialten,  aber  bei 
bHuslicher  Fflege  welter  siob,  wenn  auch  langsam,  entwickehi  konnen, 
wird  ihnen  entsprecbender  Unterricbt  zn  Tbeil  nnd  die  bauslicbe  Pflege 
durcb  sacbyerstandlgem  Batb  geregelt  wird. 

Fiir  solche  Kinder  sind  eigene  Schvleyi  oder  SchulrAhtheilungen  zu 
errichten  v/nd  sind  diese  und  die  EUem  durch  die  Schul'  oder  Amtsiirzte  iJiher 
entsprechende  Pflege  und  Behandlwig  zu  lelehren.  Dies  i^t  vordcrltand  nur 
ingrosseren  Gemeindenm'dglicli ;  das  Unterrxchtszicl  muss  filr  jedcn  Jalirgang 
herdbgeseizi  ioerden;  die  Lehrer  miissen  im  Unterrichle  gcistesschwachcr 
Kinder  praktisch  geschuU  $ein, 

h.  Solche  Kinder,  welcbe  erbeblicb  geistesgeschwacht  sind,  in 
hauslicber  Pflege  weder  entsprechende  Pflege  noch  Erziehung  finden 
konnen,  aber  noch  mehr  minder  geistig  entwickelangsfahl^  sind. 

Fiir  solche  Kinder  sind  eigene  AnsUdte^i  nothxvcndig,  in  deneti 
Erziehung  nnd  Pflege  von  sachverstdndig&r  Einsicht  geleitet,  nud  der 
Unterricht  in  Elementargegenstdnden,  dann  in  Uandfertigudt  2iiid  Gt'werhe 
von  fachlich  vorgd^ildt'ten  Lehrern  durchgejiihrt  wird.  Solch^i  Austalteii 
stelien  am  besten  unter  pddagogischen  Leit*:rn,  wenn  der  arztUcJm  Einfliiss  lei 
BeurtheUung  uiid  Beliandlung  des  Kindes  je  nach  seiueni  individuellon- 
Leiden  gesichert  ist. 

c.  Solche  Kinder,  welche  geistesschwach  in  so  holiom  Grade  sind, 
da8S  eine  nenncnswerthe  Entwickelung  in  goistigcr  nnd  uicht  soltcn  anch 
in  korperlicher  Hinsioht  nicht  mogllch  erschoint. 

Fiir  solche  Kinder  sind  Asyle  zur  Pflege  und  zum  iius<>erst  vurslchHiJien 
Versuche  geistiger  Hebung  und  Schulung  nothwendig,  in  welchrn  Asylcn  sie 
meist  entweder  Uhensldnglich  gepfl^gt  werden  milseen,  oder  die  spdtcry  wenn- 
sie  ganz  erwaclhsen  sind,  der  Familienpflsge  oder  der  vffcntUchen  Versorgumj 
jsti  uhergehen  sind. 

II.  Alle  Schulen  und  Anstalten  hediirfcn  eines  sacliverst'indigen 
drzUiclien  Beiraihes:  die  Asyle  fiir  entivichclungi<fiihigc  gclsiessclncachc 
Kinder  sind  Krcmlcen-  und  Erziehungsanstalten ;  jene  fiir  nicht  oder  nur 
wenig  entunclc^lungsfdhige  sind  Siecheminstalten.  Auf  heide  hat  die 
Gesundheitsverwaltung  entsprechenden  Einfluss  zu  nehmen. 

III.  Es  ist  Pflicht  der  offentlichen  Gcmeimvesen,  fiir  Pflege  und 
Erziehung  solcher  Kinder  zu  sorgen,  theils  unmiitclhar  durch  Errichfung  vou 
Bchuhn  und  Anstalten ^  und  Unterhringung  der  Armen  in  selhe n,  theils 
mittelhar  durch  Ueberwachung  der  Fiirsorge  fiir  solche  Kinder, 

Dr.  J.  LangdoxL  Down  remarked  that  the  value  of  Dr.  Warner's 
inquiry  depended  entirely  on  the  truthfulness  on  which  his  arguments 
are  based.  The  basis  is  that  there  is  a  co-relation  between  physical 
conformation  and  mental  power.  It  would  bo  Intorosting  to  Dr.  "Warner  to 
know  that  he  had  entered  into  a  similar  inquiry  30  years  ago  with  regard  to 
the  physical  conformation  of  idiots  and  imbeciles,  and  that  ho  then  wrote 
**  The  condition  of  the  idiot  is  not  simply  one  of  mental  alienation.  It 
**  frequently  presents,  also,  grave  physical  deterioration ;  and  this  physical 
•*  alteration  is  as  much  a  test  of  idiocy  as  is  the  low  condition  of  mental 
•*  power."  Subsequently,  he  had  been  accustomed  to  investigate  the 
physical  and  mental  condition  of  children  who  had  but  slightly  enfeebled 
taental  power,  with  results  confirmatory  of  the  results  of  Dr.  Warner's 
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inqniries.  It  was  very  satisfaotorj  to  him  to  find  so  completely  confirmed 
obserrations  and  sttements  which  he  had  made  so  many  years  ago.  He 
dwelt  on  the  close  relation  between  feeble-mindedness  and  criminality. 
Many  years  ago  he  investigated  carefully  the  physical  and  mental  con- 
dition of  the  inhabitants  of  one  of  Her  Majesty's  prisons,  and  was  mnch 
struck  by  the  fact  that  a  large  number  of  so-called  criminals  rrere  really 
feeble-minded  people.  While  thanking  Dr.  Warner  for  his  statistics,  he 
was  of  opinion  that  the  inquiry  should  be  much  more  extensive  and  carried 
out  over  more  varied  fields. 

Dr.  Jno.  MilsoxL  Rhodes  said : — I  have  great  pleasure  in  supporting 
the  resolution  that  has  been  proposed  by  Dr.  Shuttleworth.  T  believe 
that  the  inquiry  shoald  be  extended  to  all  England  to  ascertain  the  real 
number  of  feeble-minded  children.  Four  years  ago  I  had  occasion  to 
estimate  the  number  of  feeble-minded  children  in  the  north  of  England. 
I  was  therefore  anxious  to  ascertain  how  far  the  last  census  returns  could 
be  depended  upon,  and  for  that  purpose  made  personal  inquiries  among 
the  people  in  my  locality  ;  the  result  was  that  I  found  that  not  above  one 
in  five  is  returned  in  the  schedules,  even  if  idiotic. 

This  is  a  question  that  will  have  to  bo  faced,  and  it  is  not  to  the  credit 
of  England  that  we  have  allowed  France  to  advance  faster  than  ourselves. 
At  th#  present  time  there  is  a  Bill  before  tho  French  Chambers  to  compel 
every  department  to  j^rovide  two  establishments,  one  for  epileptic  and 
one  for  non-epileptic  idiots. 

Three  years  ago  the  Norfch-Westem  Poor  Law  Conference  urged  the 
claims  of  the  feeble-minded  on  the  State,  and  as  one  of  the  represen- 
tatives of  that  Conference,  I  am  quite  sure  that  there  will  be  no  opposition 
to  proper  provision  being  made  on  the  ground  of  expense  by  the  poor- 
law  guardians. 

Mr.  J.  Feeke  Richards  (HanwoU  Asylum)  said  that  a  more 
thorough  examination  of  children  ought  to  bo  made,  and  that  it  should 
be  compulsory  for  every  child  on  entering  a  school,  whether  board  school, 
middle,  or  upper  class  school,  to  bo  examined  by  a  medical  officer,  and  for 
the  result  of  that  examination  to  be  recorded.  It  would  now  be  almost  im- 
possible to  thoroughly  examine  all  children  now  in  schools,  but  legislation 
should  in  future  make  it  compulsory  for  every  child  on  entering  a  school 
to  be  examined  physically,  as  is  done  now  with  recruits  entering  the 
army  and  navy.  Slightly  imbecile  children  of  the  lower  classes,  if 
properly  taken  in  hand  during  school  life,  would  tend  to  lessen  consider- 
ably the  number  of  admissions  into  the  county  lunatic  asylums  ;  this 
would  not  only  be  of  considerable  advantage  to  tho  welfare  of  the  State  in 
general,  but  to  the  ratepayers  in  particular. 

Mr.  Noble  Smith,  thought  that  some  practical  deductions  ought 
to  be  drawn  from  the  valuable  statistics  placed  before  tho  meeting  by 
Dr.  Warner.  The  popular  idea  among  the  public  was  that  it  did  not  so 
much  matter  that  the  children  should  be  deficient  in  at  least  physical 
development  or  deformity,  because  they  would  most  prol.ably  if  not 
certainly  **  grow  out  "  of  their  deficiencies.  This  idea  is  not  in  accord- 
ance with  medical  experience.  To  elucidate  this  point  Mr.  No!)le  Smith 
had  observed  large  numbers  of  artisans,  and  he  had  found  out  of  batches 
of  these  adults  going  to  or  coming  from  work,  that  nearly  as  many 
possessed  some  crookedness  of  limb — especially  of  legs,  as  there  were 
straight  men.  What  was  the  result  P  Most  of  these  men  were  unfitted 
to  enter  the  army,  and  all  of  them  were  heavily  handicapped  for  the 
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battle  of  life.  He  had  no  experience  as  to  their  degenerating  into 
criminal  clasBes,  bnt  they  certainly  often  became  diiicontented  members 
of  society.  Among  the  classes  who  attend  the  more  noisy  mass  meetings 
in  Hyde  Park  a  very  large  nnmber  of  crooked  legs  may  be  observed.  As 
a  remedy  for  these  defects,  Mr.  Noble  Smith  nrged  that  our  attention 
shoald  be  directed  to  improying  the  natrition  of  children  and  to  modifying 
their  work,  physical  as  well  as  mental.  He  thoaght  that  if  the  natrition 
were  better,  we  shonld  hear  loss  of  mental  oyer-pressuro.  We  onght  to 
approach  the  homes  of  the  children  and  teach  the  mothers  how  to  bring 
them  np  well  and  strongly. 

The  Besolntion  was  then  put  by  the  President  and  carried  unani- 
monsly. 


]Ph7sical  Indications  of  Iqjnrions  Schooling. 

BY 

OcTAVius  Stubges,  M.D.,  Physician  to,  and  Lecturer  on  Medicine  at, 
the  Westminster  Hospital ;  Physician  to  the  Hospital  ftiit  Sick 
Children. 
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The  object  of  this  paper  is  to  call  attention  to  movement  disorder 
in  school  children,  to  describe  the  early  signs  of  such  disorder,  and  to 
offer  some  suggestions  to  aid  teachers  and  parents  to  discover  it.  The 
subject  properly  belongs  to  the  hygiene  of  school  life,  and  if  it  cannot 
i)e  presented  simply  and  without  technicality  to  those  whom  it  chiefly 
concerns,  it  is  best  let  alone.  It  must  be  understood,  therefore,  that  my 
Temarks  are  addressed  to  teachers  and  not  to  doctors,  and  that  upon 
controverted  questions  of  pathology  and  treatment  I  shall  say  nothing. 

Now,  the  physical  indications  of  injurious  schooling  are  of 
many  degrees,  not  all  of  them  obvious  to  unskilled  observers.  The 
early  restlessness  of  the  little  child  under  school  difficulty  is  very  apt,  as 
I  shall  show,  to  be  overlooked  or  misunderstood.  As  a  consequence, 
it  presently  grows  into  the  disorder  known  as  St.  Vitus'  Dance. 
But  it  is  not  of  the  fully  developed  disease  that  I  would  now 
speak,  except  to  show  how  it  comes  and  how  it  may  be  avoided. 
"  Prevention  is  better  than  cure.**  The  mental  strain  and  consequent 
physical  infirmity  of  school-pressure  it  is  easy  to  recognise,  and  easy  to 
relieve. 

Take  a  very  common  case  as  the  pattern  to  start  from.  A  thin, 
jMile  girl  of  11  is  brought  to  hospital  in  consequence  of  continual 
restless  movements  of  face  and  limbs.  These  are  now  of  such  severity 
.that  the  child  has  to  be  fed.  This  is  her  history  :  The  father  is  out  of 
work  and  in  hospital ;  the  mother  has  charge  of  chambers,  but,  being 
rheumatic,  cleaning  out  the  place  falls  chiefly  to  the  child ;  so  does  also 
running  errands  in  the  evening,  the  season  being  midwinter.  These 
domestic  cares  require  early  rising  and  early  work,  while  the  night 
errands    interfere    with    study   and  preparation  for    morning  school. 


I^hysical  Indications  of  Injurious  Schooling.  21 

The  child  is  sometimes  late  therefore,  and  her  lessons  are  ill  learnt. 
For  these  faults  she  is  often  **  kept  in  "  and  "  slapped."  Presently  the 
mother  notices  that  the  girl  is  restless  at  night,  calling  out  in  her  sleep, 
and  rambling  about  school  work.  So  matters  go  on  from  day  to  day ; 
the  house  drudgery,  the  school  punishment,  and  longer  hours,  and,  finally, 
after  an  inten-al  of  errand-nmning,  and  the  scanty  meal  of  a  child  whose 
father  is  out  of  work,  to  bed  and  disturbing  dreams  until  recalled  (at  6  a.m. 
in  winter)  to  the  labours  of  another  day.  At  length  the  limb  movement 
and  grimacing  excite  attention,  and  the  mother  in  much  alarm  brings 
the  child  to  a  doctor. 

Such  and  such-like  is  the  common  tale.  During  six  months  I 
find  that  40  cases  of  St.  Vitus'  Dance  have  been  a<lraitted  into  the 
Hospital  for  Sick  Children  (November  1890 — May  1891).  Nine  may  be 
selected  as  the  best  examples  of  that  affection  when  school -bred.*  Their 
ages  are  between  8  and  12.  All  hut  one  are  girls.  The  exciting  cause 
(in  most  instances  long  in  operation)  may  be  shortly  defined  as  "  school 
worry  "  ;  for  instance,  "  bothered  with  lessons,"  "  puzzling  over  sums  " 
(a  fruitful  source  of  evil),  "  preparing  for  examination."  In  three  cases 
the  excitement  and  overwork  attending  examination  is  a  conspicuous 
cause.  Five  of  the  nine  children  were  still  kept  at  school  after  their 
restlessness  had  been  noticed,  and  only  removed  when  St,  Vitus*  Dance 
had  developed  so  fullg  as  to  render  them  absolutely  incapable  of 
school  work  and  sometimes  even  of  speech. 

One  example  I  will  briefly  quote  to  show  the  extreme  sensitive- 
ness of  these  children  on  the  first  access  of  movement  disorder,  a  condition 
of  ner^^ous  instability  which  demands  notice  no  less  than  that  of  the  limbs. . 
This  child  had  been  working  very  hard  for  examination,  and  especially 
harassed  by  sums.  She  was  in  great  apprehension  about  passing  in 
arithmetic,  and  the  overstniin  had  been  so  nicely  timed  that  it  culminated 
in  obvious  mismovement — ^actual  dance  of  St.  Vitus — ^just  when  the  child 
was  in  for  the  first  day's  examination.  Thus  it  happened  that,  in  the 
course  of  writing,  her  restless  left  elbow  by  misadventure  jogged  the  right 
arm  of  a  boy  sitting  next  her,  tliereby,  to  her  great  grief,  spoiling  his 
paper,  and  at  the  same  time  producing  such  mental  emotion  as  greatly 
aggravated  her  own  disorder. 

I  repeat  that  the  St.  Vitus'  Dance  (or  Chorea)  of  the  doctor  is  but 
the  final  stage  or  full  development  of  a  disorder  which  potentially  has 
long  existed  unnoticed.  From  its  beginning  to  its  end  this  disorder  is 
self-aggravated ;  it  grows  out  of  material  of  its  own  providing.  A  child 
discovers,  to  her  own  surprise,  that  her  limbs  and  body  have  passed  out 
of  her  control.  Neither  hands,  nor  feet,  nor  tongue  are  wholly  ol»edient^ 
And  being  a  school  child,  and  it  being  the  way  of  the  disorder  to  afflict 
the  hands  first  and  most,  school  work  is  made  extra  difficult.  With  all 
her  pains,  writing  and  summing  are  ill  done;  she  reads  indistinctly,, 
writes  badly,  and  is  wanting  in  "  deportment."     And  when*  punishment 


♦  An  abstract  of  these  cases  will  be  found  in  the  Appendix.  In  1889,  55 
choreic  patients  were  admitted,  42  girls,  13  boys.  lo  1890,  51  patients  were 
admitted,  34  girls,  17  boys.    The  out-patients  were  much  more  numerous. 
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follows,  instead  of  sympathy,  the  child  assents  to  it,  in  the  knowletlge, 
which  her  own  small  experience  furnishes,  that  some  i)enalty  is  the 
invariable  consequence  of  faults  of  this  kind,  but  not  without  a  vague 
sense  of  the  world's  injustice.  Yet  the  affliction  and  the  dread  of 
punishment  will  not  (as  she  foresees)  make  the  day's  work  better  done, 
but  worse. 

There  is  a  continual  falling  off  in  U»ssons  and  a  continual  recur- 
rence of  iK^nalty,  until,  sooner  or  later  (and  sometimes  it  is  very  late),  it 
occurs  to  someone,  wiser  than  the  rest,  that  the  child  is  not  pen*erse, 
but  ill. 

I  do  not  forget  that  school  lessons  are  ill  done,  not  only  from  the 
hindrance  of  St.  Vitus'  Dance,  but  also,  and  still  more,  i)erhaps,  from 
perversity,  ill-temper,  and  distractions  of  many  kinds.  I  would  not  have 
you  continmdly  suspecting  St.  Vitus'  Dance.  My  object  is  to  mak(»  you 
separate  it,  or  rather  its  premonitions,  as  you  most  easily  can,  from  other 
things  that  i-oughly  imitate  it. 

Now,  the  way  of  St.  Vitus'  Dance,  when  school  made  (or,  let  me 
say,  of  that  movement  disorder  which,  if  unheeded,  culminates  in  that 
affection)  is  commonly  this.  At  first  the  temper  deteriomtes,  the  child 
gets  petulant,  fretful,  and  capricious.  With  this  will  often  concur  head- 
ache and  restless  nights.  And  if  these  signs  are  not  read  aright,  an<l 
school  work  is  not  relaxe<l,  there  arises  presently  a  certain  restlessness  of 
the  face  and  limbs.  Even  this  may  be  easily  overlooked,  because  children 
are  by  nature  restless  l>oth  in  mind  and  body.  But  if  you  are  on  the 
watch,  and  warned  already  by  the  change  of  temi)er,  or  the  headacht*,  or 
the  bad  nights,  you  will  soon  i)erceive  that  this  over-movem**nt  is  not 
merely  childish  restlessness.  You  will  find,  for  instance,  that  it  applies 
particularly  to  one  part,  or  to  one  limb ;  that  while  there  is  a  g(Miend 
want  of  control,  this  is  expressed  most  in  one  place,  and  the  commonest 
place  (except  the  face  and  tongue)  is  the  hand. 

This  infirmity  of  the  hand  gives  rise,  of  necessity,  to  manual  faults, 
which  at  first  almost  invariably  are  taken  for  a  wilful  disobetlii»nce  to 
school  rules  and  commands.  Anyone  who  reflects  how  much  school 
work  is  hand  work  will  feel  pity  for  these  poor  children  in  the  form  that 
their  visitation  so  often  takes.  It  is  e-asy  to  see  how  bad  writing  and 
untidy  sums  i>rovoke  scolding  and  slapping  on  the  back;  how  these 
correctives  in  their  turn  increase  infirmity,  le^iding  to  worse  writing  and 
worse  sums,  until  at  length,  by  a  self-acting  process,  the  riot  of  th(; 
muscles  become  apparent,  the  child  is  put  to  bed,  and  its  suffering  ends. 

The  child's  condition,  1  say,  so  long  as  the  nature  of  it  is  unrecog- 
nised, is  i)itiable.  Infirmity  jirovokes  punishment,  and  punishment 
aggravates  infirmity.  But  I  must  add,  speaking  generally,  that  the  child 
is  not  sorry  for  herself,  nor  resentful  of  injury.  I  sup^xise,  imlet^d,  that 
so  long  as  the  sums  are  being  daily  worked  wrong,  with  daily  slapping 
and  "  keeping  in,"  while  her  schoolfellows,  more  observant  than  their 
teachers,  ridicule  her  contortions  and  grimace,  life  must  be  regarded  as 
something  of  a  burden  ;  but  I  know,  as  a  fact,  that  once  delivered  from 
this  tyranny,  the  St.  Vitus'  Dance  child  is,  as  a  rule,  a  cheerful,  amiable 
person,  quite  ready  to  see  the  ludicrous  side  of  its  own  malady,  very 
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sensible  to  kindness,  and  soon  cured  by  it.  Once  in  bed  and  at  rest,  the 
rational  treatment  of  its  infirmity  supplies  as  many  aids  to  recovery  in 
the  way  of  sufferance,  praise,  and  encouragement,  as  there  have  been 
before  hindrances  in  punishment,  extra  work,  and  the  belief  on  the  part 
of  the  child  (as  I  have  known)  that  she  is  really  "  possessed." 

You  are  to  observe,  then,  that  this  disorder  which  school  anxieties 
provoke,  which  goes  on  for  a  length  of  time  unnoticed,  or  else  is  put 
down  to  pen'ersity,  has  in  fact  two  distinct  stages,  or  to  speak  more 
correctly,  is  looked  at  from  two  different  points  of  view — the   teacher's 
and   the   doctor's.      At  first,  and  at  school,  it  is  subjected  to  penal 
correction ;  and  at  last,  when  by  these  means  it  is  fully  developed,  it  is 
remitted  to  the  doctor  and  given  time  for  recovery.     By  a  course  of 
treatment  which  the  most  malevolent  design  could  not  better  contrive  to 
that  end,   the  overtaxed  school-child  is  converted   into    the    helpless 
hospital  patient.     The  case  stands  thus  :  when  the  disorder  is  first  called 
into  life,  when  it  has  weak  hold  and  proper  treatment  founded  on  correct 
diagnosis  (if  I  may  use  so   large  a  word)  would  arrest  its  growth  and 
nip  it  in  the  bud,  it  is  supplied  with  the  very  food  it  wants  for  its 
development.      At  a  later  time,  when  fully  grown,  when  no  one  can 
mistake  it,  and  only  time  can  cure  it,  it  becomes  a  hospital  "  case,"  a 
fair  text  for  comment  on  "  modern  school  teaching." 

Is  there  any  remedy  ?  Perhaps  not.  It  is  so  difficult  for  any  of 
us  to  enlarge  by  ever  so  little  his  accustomed  range  of  observation.  Anfl, 
in  my  opinion,  it  would  be  better  that  the  dance  of  St.  Vitus  should  be 
cultivated  in  schools,  as  most  certainly  it  now  is,  rather  than  that  teachers 
should  be  in  constant  (h*ead  of  it,  allowing  faults  and  relaxing  discipline 
on  its  account,  seeing  it  where  it  was  not,  magnifying  both  its  frequency 
and  its  peril.  St.  Vitus'  Dance  is  after  all  a  comparatively  small  matter, 
and  the  terror  it  inspires  is  groundless.  Yet  no  one  will  deny  that  we 
should  be  better  without  it. 

In  conclusion,  therefore,  I  would  put  in  dogmatic  fonn  the  substance 
of  what  has  now  been  said  regarding  the  causes,  the  subjects,  and  the 
usual  premonitions  of  St.  Vitus'  Dance,  together  with  certain  physical 
tests  by  means  of  which  injurious  schooling  may  be  detected  and  disease 
averted : 

1.  Movement  disorder  is  the   product  and   the   index   of   mental 

disturbance,  and  may  be  known  by  nice  observation  of  the 
higher  muscles  (the  face  and  hands)  before  it  has  reached  mo 
stage  to  which  the  term  St.  Vitus'  Dance  (or  Chorea)  properly 
applies. 

2.  When  school  children  (and  especially  girls  between  seven  and 

twelve,  or  thereabouts)  alter  in  temper,  work  less  well  and  less 
willingly  than  usual,  get  untidy  or  slovenly,  in  a  word 
degenerate  mentally  and  bodily,  inquire  of  the  mother  as  to 
the  home  conduct  and  temper.  Ask  particularly  how  the  child 
sleeps,  whether  she  complains  of  headache  (or  limb-ache), 
whether  her  food  is  sufficient. 
3.  Among  the  incidents  of  school-life  apt  to  be  injurious  in  the  way 
we  are  considering  there  stand  out  prominently  examinations^ 
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moving  into  a  higher  chtss,  sums  (too  difficult  or  ill-explained), 
punishment,  and  especially  punishment  or  admonition  before 
schoolfellows. 
4.  The  best  index  of  muscular  infirmity  tending  to  St.  Vitus'  Dance 
is  the  hand*  Face  mobility  may  be  mere  nenousnesa,  the 
tongue  may  be  tremulous  by  nature.  The  hand  test  is  infallible, 
and  it  is  thus  applied.  Bid  the  child  hold  up  both  hands  open, 
with  extended  arms,  the  palms  towards  you.  If  that  is  done 
steadily,  both  han<ls  upright  and  both  alike,  no  finger  or  thumb 
quivering,  no  falling  back  of  either  liaml,  nothing  to  choose 
between  the  positions  of  the  two,  then  the  child  has  not,  nor  is 
it  near  (either  before  or  after),  St.  Vitus'  Dance.  You  may 
confirm  this  test  by  another.  Let  the  child  place  its  open 
hands  upon  yours,  palm  to  palm.  Looking  then  at  the  backs 
of  the  child's  han<ls,  obser^'e  whether  fingers  and  thumbs  (and 
especially  the  latter)  rei)ose  naturally,  without  tremor  and 
without  restraint. 
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•  Li  177  cases  of  St.  Vitus'  Dance,  43  were  boys,  134  girls.  This  pro- 
portion, say  one  boy  to  three  girls,  will  nearly  express  the  sex  incidence 
of  the  disorder,  when  all  its  causes  arc  taken  into  consideration ;  but  for 
•ohool-made  chorea,  as  the  text  shows,  the  proportion  ef  girls  is  very 
much  greater. 

As  regards  age,  the  numbers  run  thus  in  the  above  cases : — 


• 

Boys. 

Girls. 

Over  13  yean 
12  and  J  8  yean 
lU  and  1 1  years 
9  yean 
8  years  or  under 

- 

- 

3 
2 

12 

8 

18 

•* 
i 

14 

43 

23 

47 

43 

134 

•i  It  is  clear,  therefore,  that  the  more  sensitive  sex  furnifihes  the  larger 
proportion  by  far  of  St.  Vitus'  Dance,  while  from  8  to  11  (the  sensitive 
age)  represents  the  period  of  greatest  frequency. 

St.  Vitus'  Dance  is  very  rare  under  five  years,  the  youngest  patient  I 
ever  saw  (if  not  the  youngest  on  rocord)  was  one  of  my  own,  a  girl  aged 
2  years  and  11  months-f  As  proof  of  the  commonnc88  of  St.  Vitas* 
Dance  it  may  be  said  that  100  children  were  admitted  with  it  in  about 
four  years  in  my  ward  of  21  beds  at  the  Hospital  for  Sick  Children.  The 
disorder  is  far  less  common  out  of  London. 

An  analysis  of  25  children  under  my  own  observation  who  exhibited 
moTement  disturbance  due  to  8ome  particular  nervous  overstrain  will  help 
to  show  in  what  degree  school  worry  is  directly  concerned.     In  16,  the 

*  Photographs  were  shown,  and  also  some  children  exhibiting  the  position  of 
hand  above  dtscnbed. 

t  Lancet,  1888, 1.,  109. 
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causes  are  definite  sonrces  of  alarm  for  which  school  caunot  bo  held 
responsible,  d.^.,  being  "nearly  run  over/*  "chased**  by  mcD,  women, 
bojB,  or  dogs  (several  nnder  such  headings)  "  looked  np  in  a  cupboard," 
witnessing  some  alarming  incident,  quarrels,  drunken  violence,  &c. 

The  remaining  9  of  the  25  (or  over  a  third)  are  directly  connected 
with  school:  e.gr.,  overwork;  punishment;  preparation  for  examination, 
and  so  forth. 

With  a  view  to  bringing  home  to  those  who  arc  unfamiliar  with  the 
subject  the  precise  manner  in  which  school  children  are  thus  injured, 
together  with  the  important  fact  (which  some  may  be  disposed  to  dispute) 
that  children  are  often  suffered  to  remain  at  school  notwithstanding 
their  movement  infirmity,  I  will  recall  the  circumstances  of  pis  months 
(November  1890  to  May  1891)  hospital  experience  in  these  respects. 

During  this  time  40  examples  of  St.  Vitus*  Dance  were  admitted  to 
the  Hospital  for  Sick  Children  under  my  colleagues  (Drs.  Oheadle  and 
Barlow)  and  myself.    I  quote  the  eight  following,  all  but  one  are  girls  : — 

1.  Florence  P.,  age  11  years  9  months.     (February  12  to  March  2.)    A 

second  attack,  (the  first  attributed  to  being  "  caned  and  knocked 
about  at  school  **)  she  has  been  worried  over  lessons,  and  observed 
to  sleep  badly.  It  was  first  noticed  that  she  would  drop  things 
and  was  very  restless  both  day  and  night.  The  restless  nights 
preceded  the  movements  by  some  weeks.  On  February  1st,  the 
parents  noticed  in  addition  that  the  child  bad  difiiculty  in  writing, 
and  she  was  removed  from  school  four  days  later. 

This  girl  showed  St.  Vitus*  Dance  of  moderate  severity; 
quickly  recovering  on  getting  rest. 

2.  George  J3".,    age  10   (the    only  boy  on  the  list)   (January'  23  to 

March  26).  As  far  back  as  November  observed  to  be  restless, 
hut  not  removed  from  school.  At  Christmas  much  frightened  by 
seeing  a  woman  knocked  down  and  her  head  cut  open.  Was 
much  more  restless  the  following  day,  screaming  and  crying  out 
at  night.  Was  still  kept  at  school  notwithstanding,  and  only  last 
week  was  punished  for  inattention  at  lessons. 

This  boy,  though  not  very  bad  on  admission,  became  violently 
agitated  some  time  later  after  a  dream,  weeping  and  throwing 
himself  about  in  paroxysms,  quite  beyond  self-control,  and  fed 
with  great  difiiculty.  He  was  more  than  two  months  in  hospital, 
but  eventually  made  good  recovery. 

3.  Bridget  M,,  aged  11  years  and  7  months.     9th  December,  1890  to 

1st  January,  1891.    (Dr.  Barlow*s  case.) 

For  three  months  this  child  has  been  working  for  exami- 
nation, and  for  two  months  has  stayed  in  school  until  eight 
o'clock,  doing  home  work  as  well.  Lately  has  complained  of 
headache.  ^Vo^ried  herself  especially  about  sums,  fearing  that 
she  would  not  pass  in  arithmetic.  The  disorder  increased  to 
the  degree  of  St.  Vitus*  Dance  on  the  first  day  of  the  examination. 
It  thus  happened,  that  as  the  child  sat  writing  her  paper,  the 
restless  lelt  elbow  by  misadventure  jogged  the  writing  hand  of 
a  boy  sitting  next  her,  and  helj)ed  to  spoil  his  work.  She  was 
much  upset  by  this  accident,  and  the  movements  increased.  On 
admission,  the  limb  movements  were  not  considerable,  but  the 
child  was  uniible  to  walk,  and  had  difficulty  in  bringing  out 
words.     She  recovered  well. 

4.  Gertrude  MacS.,  aged  11.    April  28th  to  May  21st.     (Dr.  Barlow's 

case.) 

This  was  the  second  attack,  and  had  begun  three  weeks 
before  admission  after  she  had  been  in  for  examination.  The 
disorderly  movements  were  first  noticed  during  writing;  they 
afterwards  became  general. 

6.  Eosa  W.,  aged  9  years  and  9  months.    March  19th  to  April  28rd. 
General  restlessness  and  difiiculty   of  speech,  not  due  to 
Bcbooling   in   the   same   sense    as   the   preceding,   but  to  the 


26  Section  IF. 

excitement  produced  by  taking  part  in  a  school  concert.    (Dr. 
Barlow.) 

6.  Kate  P. ,  aged  10  years  and  2  months.   February  27th  to  April  2nd. 

Has  been  working  hard  for  June  examination.  *'  Hardly 
sleeps  at  all."  The  movements  have  been  noticed  a  month, 
beginning  in  face,  twitching  of  eyelids  and  mouth.  For  the  firit 
week,  however,  she  was  kept  at  school.  On  admission  the  move* 
ments  were  severe,  and  the  girl  could  not  feed  herself.  The  case 
was  of  some  endurance,  but  recovered  perfectly. 

7.  Edith  (7.,'aged  9  years  and  5  months.    November  7th  to  Decem- 

ber 11th.     (Dr.  Cheadle's  case.) 

Alleged  cause  **  much  worried  with  lessons  at  night,  and 
finds  difficulty  in  preparing  them."  Attention  was  first  drawn  to 
the  child's  unsteadiness  in  holding  things  a  fortnight  ago.  Her 
walk  was  next  observed  to  be  irregular,  and  the  comers  of  the 
mouth  twitched.  (The  case  is  an  example  of  a  mode  of  the 
disorder,  namely,  stumbling  gait,  very  apt  to  be  overlooked.) 

8.  Myra  3f.,  aged  8  years  7  months.    April  22nd  to  May  26th.     (Dr. 

uheadle's  case.) 

Has  been  working  hard  at  school  for  six  or  eight  months 
(**  overworked,"  says  the  mother).  Four  months  ago  she  woke 
up  screaming,  and  for  a  time  did  not  recognise  her  mother.  But 
nothing  ftirther  was  noticed  until  six  weeks  ago,  when  limb 
movements  and  defects  of  hand  grasp  were  noticed.  She  was 
Jcept  at  school,  notwiihstatiding,  for  three  u^eeks  longer,  during  the 
latter  part  of  \rhich  time  her  speech  began  to  fail,  and  she  became 
**  stupid."    A  moderate  general  chorea ;  making  good  recovery. 

9.  Amy  A,,  aged  8  years  6  months.     December  Ist  to  January  3rd. 

(Dr.  Cheadle's  case.) 

Admitted  for  general  movements  of  head,  arms,  and  legs, 
with  speech  difficulty,  the  cause  assigned  being  worrj'  about 
school  examination.  (This  patient  died  of  an  independent 
disease,  the  St.  Vitus*  Dance  subsiding.  The  case  is  introduced 
to  complete  the  list  of  those  attributed  directly  to  school  causes 
within  the  period  mentioned.) 

The  points  to  be  specially  noticed  in  the  foregoing  list  are  these : — 

1.  Only  one  of  them  is  a  boy,  and  with  him  a  special  alarm  was  a 

contributing  cause. 

2.  There  was  school  worry  in  all  the  cases  except  one  (No.  5)  where 

there  was  the  injurious  excitement  of  performance  at  a  school 
concert. 

3.  In  no  less  than  five  the  children  were  kept  at  school  after  their 

limb  disorder  had  been  noticed. 

4.  In  three  of  the  severest  cases  the  excitement  of  examination  was 

a  prominent  feature  of  the  provoking  cause. 
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DISCUSSION. 

Dr.  Cheadle  in  supporting  the  views  enunciated  in  Dr.  Sturges's 
paper,  pointed  out  that  it  was  not  so  much  hard  work  in  itself  which  was 
efiective  in  producing  St.  Vitus*s  dance,  as  the  excitement,  emotional 
disturbance,  anxiety,  and  dread  which  resulted  from  inability  to  do  school 
work,  and  the  punishment  and  disgrace  which  accompanied  it.  This 
condition,  as  Dr.  Sturges  pointed  out,  was  liable  to  go  from  bad  to  worse, 
as  inability  increased,  and  increased  punishment  followed.  Dr.  Cheadle 
related  an  example  in  which  chorea  followed  great  excitement,  although 
previous  hard  work  had  not  produced  it.     He  could  not  agree  with 
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Dr.  Stnrges  as  to  the  small  importauoe  of  chorea ;  althongh  in  itself  not 
generally  a  dangeroos  disorder,  it  was  frequently  associated  with  heart 
disease  and  rheumatism ;  and  grave  heart  disease  often  began  in  the  oarly 
stages  of  chorea.  Therefore  he  thought  it  of  great  importance  that  the 
disease  should  be  recognised  and  dealt  with  at  once,  before  serious  con- 
sequences arose,  and  Dr.  Sturges  had  done  good  service  in  calling  the 
attention  of  school  managers  and  teachers  to  fche  first  signs  by  which  the 
approach  of  the  disorder  might  be  recognised. 
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Bingworm  in  Elementary  Schools. 

BY 

Malcolm  Morris,  F.R.C.S.K.,  Surgeon  to  the  Skin  Department, 

St.  Mary's  Hospital,  London. 
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It  is  seldom  that  such  an  opportunity  offers  itself  for  the  medical 
man,  sanitarian,  and  educationist,  to  meet  on  a  common  platform  as  is 
offered  by  this  special  section  of  the  Congress,  and  it  is  a  matter  for 
congratulation  that  the  section  is  presid€»d  over  l>y  one  whose  knowledge 
of  elementary  education  is  probably  unique.  I  have  therefore  availed 
myself  of  this  occasion  to  expn^ss  my  views  on  a  certain  aspect  of  a 
disease  of  the  skin,  m  hich,  unfortunately,  is  extremely  common  in  this 
country.  I  am  unable  to  produce  trustworthy  statistics  of  the  proportion 
of  children  attending  elementary  schools  who  suffer  from  ringworm, 
owing  to  the  obvious  difficulties  of  investigation ;  but  I  can,  from  per- 
sonal experience  derived  from  prolonged  observation  in  the  out-patient 
department  in  one  of  the  large  London  general  hospitals,  and  from 
confirmatory  statements  of  colleagues  at  other  hospitals,  vouch  that 
ringworm  is  far  commoner  in  London  than  in  any  of  the  continental 
cities  with  which  I  am  familiar.  Although  it  is  not  my  intention  to 
dwell  upon  the  medical  side  of  the  question  at  any  length,  it  is,  never- 
theless, necessary  to  say  a  few  words  about  the  nature  of  the  disease  in 
onler  to  elucidate  the  subject. 

Microscopic  examination,  cultivation,  and  inoculation  experiments, 
incontestably  prove  that  all  the  phenomena  of  the  disease,  however 
varied  in  their  clinical  manifestations,  are  due  to  a  fungus  which 
invades  the  various  layers  of  the  epidermis.  This  fungus  consists  of 
mycelium,  representing  the  mature  elements,  and  siwres — so  to  speak, 
the  seeds  —  which  latter,  either  by  personal  contact,  or  through 
the  meilium  of  the  atmosphere,  are  capable  of  transplanting  the 
disease  on  a  suitable  soil.  The  extreme  contagiousness  of  the  malady, 
which  is  familiar  to  everyone,  is  thus  accounted  for.  Many  of  the 
perplexities  which  arise  are  due  to  the  difficulties  in  recognising  its 
earlier  manifestations,  which  are  too  often  regarded,  both  by  parents 
and  school  authorities,  as  merely  "  scurfy  heads."     The  same  remark 


28  SeclioH  IF. 

applies  yery  often  to  the  disease  in  its  later  stage,  when  cure  is  supposed 
to  have  been  effected.  When  ringworm  attacks  the  body  it  is  quickly 
and  easily  eradicated,  as  the  fungus  lies  quite  near  the  surface.  It  is, 
therefore,  only  with  ringworm  of  the  scalp  that  I  am  concerne<l  in  this 
paper.  Here  its  obstinacy  to  treatment  is  due  to  the  anatomical  fact 
that  the  fungus  is  present,  not  upon  the  surface  of  the  skin  only,  but 
also  around  the  roots  of  the  hairs  in  the  deep  hair-sacs  or  follicles.  This 
fully  accounts  for  the  difficulty  in  effecting  anything  like  a  rapid 
recovery,  even  in  most  favourable  circumstances  ;  while  among  the  poor, 
owing  to  indifference,  lack  of  time,  and  skill,  the  disease  is  certain  to 
last  for  many  months,  and  not  infrequently  for  years.  In  this  respect 
it  shows  a  marked  contrast  to  all  the  other  contagious  skin  diseases  of 
children,  as,  for  example,  scald  head,  the  itch,  and  other  animal  parasitic 
disorders,  which  yield  quickly  to  suitable  treatment.  The  question  now 
arises.  What  is  the  present  attitude  of  the  authorities  with  reganl  to  the 
disease?  To  this  no  satisfactory  answer  can  be  given,  as  no  line  of 
conduct  is  uniformly  pursued. 

On  the  one  hand,  the  schoolmaster  who  is  watchful  and  zealous  as 
to  the  physical  well-being  of  the  children  under  his  charge  refuses  to 
admit  a  child  with  ringworm  to  his  school ;  whereas,  on  the  other  hand, 
he  who  is  lax  is  apt  to  overlook  or  minimise  the  im}X)rtance  of  the 
disease.  In  both  cases,  in  my  opinion,  a  grievous  injustice  is  committed, 
for  in  the  former  case,  a  child,  presumably  in  good  health,  is  banished 
from  school  and  all  its  advantages,  both  moral  and  educational,  for  a 
prolonged  j^eriod,  at  a  time  of  life  when  these  are  essential  for  its  well- 
being.  In  the  second  case,  the  spread  of  the  disease  to  other  (children  is 
inevitable,  and  the  community  at  large  as  well  as  the  individual  children 
must  suffer.  Of  these  alternatives,  from  a  medical  jwint  of  view,  the 
former  is  the  only  logical  course,  though  it«  effect  must  of  necessity  lie  a 
marked  diminution  in  the  general  standard  of  national  education  and  the 
reduction  of  the  educational  returns.  It  can  hardly,  I  think,  be 
questioned  that  it  is  the  duty  of  the  State  to  remedy  this,  and  I  would 
suggest  the  following  practical  recommendations  as  the  only  ones 
which  have  suggested  themselves  to  my  mind  as  offering  any  solution 
of  the  difficulty.  It  is  clearly  necessary,  before  attempting  to  cope  with 
the  disease,  that  the  exact  extent  and  frequency  of  its  occurrence  should 
be  estimated.  This  can  only  be  carried  out  by  means  of  systematic 
inspection,  in  order  to  accomplish  which  jwrsons  should  be  trained  in 
each  school  by  skilled  medical  men  to  make  a  weekly  examination  of 
every  child's  head.  By  this  means  alone  trustworthy  statistics  would 
soon  be  obtained.  My  second  recommendation  is  directed  towards  the 
eradication  of  the  disease  without  interrupting  the  educational  progress 
of  the  child.  In  the  more  crowded  districts,  or  wherever  feasible, 
q^ecial  schools  ought  to  be  established  in  which  both  systematic  treat* 
ment  and  instruction  could  be  carried  out.  In  less  populous  districts  a 
single  class-room  might  be  isolated  with  a  separate  entrance.  If  such 
a  system  could  be  enforced,  the  advantages  would  be  that  the  education 
returns  would  at  once  show  a  marked  improvement,  that  the  children 
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would  no  longer  be  deprived  of  their  just  privileges  of  education,  and 
that  ringworm  would  be  materially  diminished  in  this  country,  if  not 
entirely  eradicated. 
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DISCUSSION. 

2>r.  T.  Calcott  Fox  observed  that  there  are  three  facts  that  must  be 
kept  steadily  in  view  in  discussing  this  question.  Firstly,  there  can  be  no 
doubt  that  ringworm  is  excessively  common  amongst  the  children  in 
London ;  secondly,  that  the  disease  is  propagated  for  the  most  part  by 
contagion  from  head  to  head  by  actual  contact,  by  interchange  of  caps, 
«nd  so  on ;  thirdly,  that  when  once  the  g^wth  of  the  fungus  is  firmly 
established,  the  disease  is  excessively  obstinate,  and  may  not  be  eradicated 
for  months  or  even  years.  Conclusive  evidence  could  easily  be  adduced 
to  show  that  the  aggregation  of  children  in  the  elementary  schools  is  a 
fruitful  source  of  contagion.  Whether  ringworm  has  increased  in  fre- 
quency of  late  years  is  a  problem  which  need  not  detain  us  to-day.  Now 
it  is  obvious  that  on  the  one  hand  children  are  deprived  of  education  for 
lengthened  periods,  and  on  the  other  hand  many  cleanly  children  are  in- 
fected at  the  school,  often  through  no  fault  of  their  own  or  of  their  parents, 
and  this  leads  to  unpopularity  of  the  schools.  This  contraction  of  ring- 
worm is  an  unfortunate  incident  of  school- life,  and  all  the  more  regrettable 
that  the  industrious  and  well-cared  for  children  and  the  idle  and  neglected 
sufier  indiscriminately.  However  painstaking  and  cleanly  a  mother  may 
be  in  tending  her  children  she  can  never  be  secure  against  the  infection 
whilst  they  are  attending  school.  I  do  not  know  what  instruction  the 
tjaachers  may  receive  from  the  authorities,  bat  my  experience  goes  to  show 
that  there  is  an  absence  of  any  systematic  and  careful  method  of  dealing 
with  this  disease  in  schools,  and  this  irregularity  leads  to  considerable 
hardship.  Some  teachers  are  certainly  careful,  and  keep  a  watchful  eye 
on  the  occurrence  of  ringworm,  and  at  once  exclude  the  victims  or  send 
them  for  examination  to  the  hospitals.  Many  children  are  thus  kept 
away  from  school  for  long  periods,  which  depends  on  the  zeal  and  energy 
of  the  mothers.  But  even  in  such  schools  which  are  comparatively  free 
from  ringworm,  only  conspicuous  cases  are  recognised,  and  the  earlier 
stages  pass  unnoticed  for  considerable  periods.  In  other  schools  the 
teachers,  with  their  hands  full  of  other  business,  do  not  trouble  themselves 
much  about  the  matter. 

What,  then,  is  the  best  method  of  dealing  with  the  problem  p  Expe- 
rience of  many  of  the  educational  establishments  for  the  children  of 
richer  people  shows  that  ringworm  can  be  effectually  kept  away.  But 
this  necessitates,  firstly,  the  assurance  that  no  infected  child  enters  into 
the  establishment ;  and  secondly,  a  rigorous  and  constant  supervision  of 
the  children.  The  elementary  schools  of  London  could  by, such  means  be 
kept  free  from  ringworm,  but  on  the  one  hand  there  would  be  a  great 
number  of  excluded  children  who  must  undergo  a  cure  somewhere  or 
other,  and  who  meanwhile  are  deprived  of  education ;  and,  on  the  other 
hand,  to  attain  the  object  in  view  an  expert  staff  would  be  required  to 
examine  all  the  children  at  the  opening  of  the  school  after  the  holidays 
and  at  stated  times  afterwards.  No  doubt  a  medical  staff  would  be  the 
most  satisfactory,  but  a  staff  of  specially  educated  nurses  would  probably 
be  fairly  effective  and  less  costly.  The  infected  children  could  be  sent 
to  the  most  conveniently  situated  dispensaries  and  hospitals,  where  a 
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suitable  coarse  of  treatment  conld  be  arranged,  bat  as  tbe  rapidity  of  a 
care  depends  so  much  on  the  energetic  and  faithfal  carrying  out  of  the 
treatment,  I  woald  saggest  as  most  desirable  the  sapcrvision  by  a  yisiting 
trained  nnrsc. 

Meanwhile,  what  is  to  be  done  about  the  education  of  these  infected 
children  P  They  might  either  attend  school  and  be  taught  in  a  separate 
room,  which  would  be  very  inconyenient,  and  their  attondanco  would  bo 
probably  irregalar.  The  only  danger  of  infection  would  be  on  returning 
from  school,  but  this  difficulty  could  easily  be  overcome.  Or  they  might 
be  isolated  by  a  residence  in  a  separate  establishment,  where  both  treat- 
ment and  education  might  be  carried  on.  This  altornative  would  be 
resisted  probably  by  many  parents,  and  would  be  costly. 

Tbe  only  other  alternative,  and  much  the  simplest,  is  to  cdacatc  the 
infected  children  with  the  others,  but  to  carry  out  a  partial  isolation  in 
the  schoolrooms,  and  insist  on  suitable  precautions  being  taken  as  to  the 
mingling  of  the  children,  effective  treatment,  and  the  wearing  of  proper 
protection  of  the  heads.  I  do  not  think  that  there  would  be  much  danger 
of  infection  under  these  conditions,  and  certainly  as  regards  cost  and 
effioiency  of  education,  I  think  this  plan  the  most  practicable. 

The  course  I  would  recommend  for  adoption  is  as  follows : — ^I.  That 
a  systematic  inspection  of  the  school  children  should  be  carried  out  by  a 
staff  of  medical  men  or  by  specially- trained  nurses  at  the  beginning  of  term 
and  at  stated  intervals  afterwards.  II.  That  the  infecteil  children  should 
be  sent  to  a  convenient  hospital  or  dispensary  for  a  course  of  treatment 
to  be  prescribed.  The  cure  would  be  much  expedited  if  nurses  could 
assist  and  supervise  those  in  charge  of  the  treatment.  III.  That  the 
children  should  still  attend  the  schools,  but  be  isolated  as  far  as  possible 
in  the  schoolrooms  ;  that  they  should  have  their  heads  properly  treated 
with  germicide  applications,  and  be  covered  with  suitable  caps  to  prevent 
any  dissemination  of  the  fungus  ;  and  that  they  should  be  discharged  from 
school  before  the  other  children  to  prevent  intermingling. 


Epidemics  in  Schools. 

BY 

C.  E.  Shelly,  M.A.,  M.D.,  Cantab.,  Consulting  Medical  Officer 

to  Haileybury. 


The  connexion  between  schools  and  epidemic  disease  presents  at 
least  three  important  aspects.  A  school  is  peculiarly  liable  to  the 
incidence  and  extension  of  such  maladies ;  it  presents  special  opportunities 
for  their  investigation  ;  and  epidemic  illness  is  particularly  important  to 
both  the  school  authorities  and  to  the  parents  of  the  pupils,  because  of 
its  interference  with  the  health  and  with  the  education  of  the  latter. 

Schools  are  peculiarly  susceptible  to  any  epidemic  influences,  because 
they  are  closely  aggregated  populations  of  young  people  of  whom  an 
unusually  large  proportion  (as  compared  with  an  equal  number  of  the 
general  population)  is  unshielded  by  the  protection  commonly  afforded 
by  a  previous  attack  of  the  malady  in  question.     The  child  at  school  is 
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noty  as  an  indiyidua!,  more  susceptible  than  the  same  child  at  home, 
bat  while  at  home  it  exists  as  one  unit  of  the  general  population,  the 
susceptibility  of  which  is  greatly  diluted  by  the  intercalation  of 
numerous  other  persons,  of  all  ages,  whose  personal  intimacy  is  much 
less  close,  and  most  of  whom,  being  already  protected  by  a  previous 
attack,  are  not  readily  transformed  into  personal  foci  of  infection.  In 
the  school  itself,  however,  these  conditions  are  reversed  : — the  suscep- 
tible material  is  concentrated  and  in  relative  excess,  it  is  peculiarly 
liable  to  attack,  and  infection,  howsoever  originated,  has  a  field  specially 
favourable  to  its  incidence  and  its  extension. 

The  evolution  of  a  specific  type  of  disease  fi*om  ancestral  germs 
originally  indifferent  is  not  impossible,  but  the  theory  is  as  yet  unproved. 
And,  if  its  probability  be  admitted,  we  have  no  evidence  to  warrant  us 
in  applying  it  more  to  schools  then  to  other  collections  of  humanity, 
and  least  of  all,  if  (as  should  always  be  the  case)  the  school  and  the 
school-lifo  be  healthy.  Other  and  reasonable  explanations  are  abun- 
dantly to  hand.  And  if  the  premises,  the  administration,  and  the  daily 
economy  of  the  school  are  in  accordance  with  hygienic  rules,  it  is  quite 
justifiable,  in  the  preaent  state  of  our  knowledge,  to  assert  that  when- 
ever epidemic  illness  arises  in  a  school  it  has  always  been  imported. 
Indeed,  the  avenu^^s  of  infection  from  without  are  so  many  and  so 
varied  that  it  is  humanly  impossible  to  safeguard  every  one  of  them'. 

From  the  nature  of  the  case  special  facilities  exist  for  this  impor- 
tation of  disease  ;  thus  : — 1.  While  at  home,  the  child  is  brought  into 
contact  with  the  out(ir  world  of  "  all  sorts  and  conditions "  of  men, 
women,  and  children,  much  more  frequently  and  more  intimately  than 
is  the  case  while  it  Jives  at  school.  Day  scholars  spend  from  four-fifths 
to  threi- fourths  of  their  lives  away  from  school,  i.e.,  frequently  exposed 
to  the  risk  of  infection.  And  the  pupil  at  a  boarding  school  similarly 
spends  at  least  three  months  out  of  every  twelve  in  holidays  and  exeats. 

2.  But  while  at  school — even  as  a  boarder  in  an  establishment  con- 
stituting a  relatively  isolated  community  in  a  sparsely  populated  country 
district — there  are  still  many  points  of  connexion  with  the  world  outside  : 
lettei-s,  parcels,  clothing,  **  hampers  "  ;  the  visits  of  tradespeople,  and  to 
shops,  &c. ;  commuuicjition  with  servants;  and, at  the  beginning  of  each 
term,  an  intimate  association  with  the  numerous  other  pupils — each, 

perhaj)?,  a  freshly  arrived  representative  of  another  family  elsewhere 

with  all  its  possibilities  of  contracting  and  transmitting  infection  ;  besides 
the  possibility  of  inhaling  or  imbibing  infected  air  or  water  in  the 
neighbourhood  of  the  school,  for  the  best  school  cannot  control  its 
neighlx)urs,  or  absolutxjly  secure  its  pupils  against  the  results  of  other 
folk's  defective  sanitation. 

3.  By  far  the  most  potent  influence,  however,  so  far  as  regards  the 
commoner  epidemic  ailments  at  all  events,  is  that  dependent  on  the  fact 
that  so  large  a  proportion  of  young  school  children  is  unprotected  by 
any  previous  attack  of  the  infectious  diseases  to  which  they  are  from 
time  to  time  exposed  during  subsequent  years.  This  is  due,  in  the  first 
place  to  the  circumstimce  that,  during  the  earlier  years  of  life  (infancy, 
early   childhood),  the  individual's  world    is    practically  its  home;  it 
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mixes,  in  fact,  less  in  society  than  it  does  when  older ;  its  points  of 
common  contact  with  the  world  at  large  are  fewer ;  and  it  is  subjected 
to  greater  personal  care  and  supervision,  the  result  of  all  those  influences 
being  a  relatively  effective  protection  from  the  risks  of  infection.  It 
might  be  theoretically  anticipated  that  this  parental  guardianship  would 
be  effective  in  proportion  to  the  spread  of  hygienic  knowledge  amongst 
the  population  generally ;  and  this  theoretical  assumption  is  corroborated 
by  the  results  of  somewhat  extended  observations.  A  large  number  of 
public  and  other  boarding  schools  have  furnished  data  on  this  head 
derived  from  an  analysis  of  the  facts  which  are  recorded  on  the  health 
certificate  which  is  filled  up  by  the  parents  or  guardians  of  each  pupil 
at  the  time  of  his  entrance  into  the  school.  Subjoined  is  a  Table  (A), 
compiled  from  the  statistics  of  one  such  school  which  has  been  selected, 
not  because  its  results  are  the  most  striking,  but  because  its  carefully 
kept  records  extend  buck  over  a  longer  interval  of  time  ihau  do  those 
of  any  other  school  with  which  I  am  acquainted. 


Table  A. 
I.                          11. 

III. 

Statistics  for 

Sixteen  years, 
1863-79. 

Eight  years, 
1879-87. 

Twenty-four  yean, 
1863-87. 

Boys  entered 

1,639 

959 

1 

2,598 

C/nprotected  by  a 
previous  attack  of  — 

1863-79. 

1879-87. 

1863-87. 

Variola 
Scarlatina 
Rubeola 
Pertustis    - 

1 

1,624  or  99-08  7o 
1,183  or  72- 18  „ 
382  or  23*3    „ 
448  or  27-8    „ 

955  or  99 -5    7^ 
718  or  74-86    „ 
283  or  29 -5     „ 
285  or  29*  7      „ 

2,579  or  99-2    7^ 
1,901  or  73-57  „ 
665  or  25-79  „ 
733  or  28'Oa  „ 

These  statistics  cover  the  period  1863-87.  If  the  24  years  be 
divided  into  three  equal  periods  of  eight  years  each,  but  little  difterence 
is  observable  between  the  first  and  second  of  these  epochs.  And  the 
combined  returns  for  the  first  sixteen  years,  1863  to  1879,  are  therefore 
grouped  together  in  column  I.  It  will  be  at  once  noticed  that  this 
column  contrasts  with  that  for  the  last  period  of  eight  years,  1879  to 
1887,  in  the  decided  increase  of  the  fi»protccted  which  is  observable  in 
the  latter  period.  Had  this  been  confined  to  such  a  disease  as  measles, 
it  might  have  been  explained  on  the  supposition  of  the  more  general 
and  more  careful  differentiation  between  this  malady  and  Bothelu 
("German  measles"),  which  has  obtained  among  both  the  medical 
profession  and  the  public  during  recent  years.  But  this  increase  of  the 
unprotected  obtains  in  the  case  of  each  of  the  maladies  enumerated,  and 
one  is  compelled  to  the  conclusion  that  it  is  really  due  to  an  increasing 
education  of  the  public  in  general  hygiene ; — an  increasing  education, — 
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bdcanae  the  returDs  from  this  and  other  large  schools  for  the  last  four 
jears  (t.^.,  since  1887)  give  evidence  of  a  still  further  slight  and  con- 
dnnons  rise  in  the  proportion  of  the  unprotected.  In  other  words, 
owing  to  more  careful  prophylaxis  at  home,  and  to  the  earlier  recogni- 
tion ofy  as  well  as  to  the  prompter  and  more  efficient  isolation  of 
**  first  cases/* — ^a  larger  (and  an  increasing)  proportion  of  school  children 
escape  the  incidence  of  epidemic  illness  during  infancy  and  early  child- 
hood ;  i,e^  in  the  pre-school  age,  fewer  contract  these  maladies  than 
was  formerly  the  case ;  and  a  greater  numher,  therefore,  enter  school 
jfiiprotected. 

To  the  medical  officer  of  health  and  to  the  fomily  doctor  such 
a  result  may  be  a  legitimate  cause  of  satisfaction;  but  it  does  not 
lessen  the  responsibilities  of  the  masters  or  of  the  medical  officers  of 
schools ;  and  it  cannot  be  regarded  as  tending  to  reduce  the  minimum 
of  hospital  accommodation  required  by  a  school.  This  progressive 
increase  in  the  proportion  of  the  unprotected  at  the  beginning  of  school- 
life  has  obtruded  itself  upon  my  notice  in  several  other  ways  in  the 
^course  of  investigating  this  and  kindred  questions.  Thus,  for  example, 
in  a  large  preparatory  school  (350)  to  which  only  young  boys  are 
admitted,  the  entrance  age  was,  some  years  since,  raised  by  12  months ; 
%ut  the  average  ratio  of  the  unprotected  (from  measles,  for  example) 
BOW  stands  practically  at  the  same  figure  as  formerly ;  and  this,  despite 
iChe  fact  that  12  months  of  age,  moi*e  or  less,  makes  a  very  notable 
difference  in  the  returns  for  any  yearly  period  between  the  ages  of 
-9  and  12. 

As  might  well  be  supposed,  results  such  as  those  which  have  just 
been  considered,  are  most  notable  in  the  higher  strata  of  society,-* 
amongst  that  section  of  the  community  which,  in  addition  to  natural 
intelligence  and  education,  is  in  a  position  to  command  physical,  moral, 
.-and  sanitary  advantages  which  are  often  beyond  the  reach  of  their 
imore  ignorant  and  less  prosperous  neighbours.  The  returns  from 
schoob  of  markedly  different  social  status  present,  in  this  respect,  most 
^riking  and  instructive  variations  {vide  also  Table  B,  jH>st).  More- 
over, it  is  almost  self-evident,  and  is  clearly  shown  by  such  returns  as 
those  given  in  Table  B,  that  the  child's  liability  to  infection  will  tend 
to  decrease  with  its  advancing  age,  in  proportion,  in  fact,  as  one 
epidemic  malady  after  another  attacks  it  and  confers  its  own  quantum 
of  immunity. 

4.  Day  schools  present  conditions  even  more  favourable  to  the 
incidence  of  epidemic  infecticm  than  does  ordinary  home-life ;  for,  at 
such  a  school,  each  child  has  specially  frequent  opportunities  of  asso- 
ciation with  a  number  of  -  other  children,  and  each  of  these  hitter  is 
exposed  to  specially  irequent  and  diverse  risks  of  infection.  Hence,  the 
iMj  school  is  much  more  open  to  attack  than  is  the  boarding  schooL 
But  comparing  day  and  boarding  schools  for  children  of  the  same  age^ 
outbreaks  of  epidemic  illness  will,  indeed,  be  more  fntquent  in  Uie 
former ;  but  each  epidemic  is  apt  to  be  relatively  less  extensive ; 
becanse,  in  the  day  school,  owing  to  the  very  frequency  of  recurrent 
epidemics,  a  relatively  smaller  number  of  pupils  ate,  at  any  given 

I     P.S124.  Q 


34  Section  iv: 

m 

time,  unprotected  bj  a  preyions  attack  of  the  disease  in  question  j 
conflagrations,  as  it  were,  occur  with  frequency,  but  they  are  com* 
paratiyely  limited  in  extent,  because  so  much  of  the  town  is  always 
already  ^  burnt  out.* 

5.  For  reasons  similar  to  those  considered  above,  the  attendance 
of  day-scholars  at  a  boarding  school  greatly  increases  the  number  of 
avenues  by  which  infection  may  be  introduced.  In  other  words,  the 
frequency  of  epidemic  outbreaks  is  increased,  while  their  relative  extent 
is  tliereby  proportionately  diminished. 

6.  The  boarding  school  proper  is  the  most  isolated  community 
of  this  class.  By  the  exercise  of  due  precautions,  epidemics  may  for 
long  be  kept  at  bay.  But  during  this  period  of  freedom  from  such 
forms  of  illness,  the  proportion  of  unprotected  pupils  in  the  school  i» 
rising ;  and  when,  at  last,  infection  is  introduced — as,  sooner  or  later,, 
it  is  bound  to  be — there  is  a  large  amount  of  susceptible  material  open 
to  its  influence,  and  comparatively  few  barriers — as  represented  by 
already  protected  individuals — ^to  delay  or  stay  iu  progress.  Epi- 
demics, in  short,  are  relatively  infrequent,  and  consequently  more 
extensive  when  they  do  occur. 

In  all  respects,  then,  the  more  isolated  and  self-contained  com- 
munity— the  boarding  school — affords  a  typical  field  for  the  study  of 
epidemics  in  schools;  and  it  is  to  this  class  of  school,  and  more 
particularly  to  boarding  schools  for  boys,  that  the  following  remarks 
will  especially  apply. 

The  establishment  and  the  spread  of  an  epidemic  are  fiivourecl 
mainly  by  two  conditions — ^which  are  of  practical  importance  because, 
given  certain  simple  data  which  ought  to  be  easily  obtainable  in  the 
case  of  every  boarding  school,  it  is  possible  (for  some  diseases  at  all 
events)  to  calculate  their  value  and  to  forecast  their  eflect  with  a 
reasonable  approximation  to  substantially  accurate  results. 

These  two  conditions  are  : — 

First, — The  close  aggregation  of  susceptible  material,  as  represented 
by  pupils  who  are  tirtprotected  by  a  previous  attack  of  the  particular 
epidemic  disease  under  consideration.  The  amount  of  susceptible 
material  which  is  pi^esent  in  any  given  case  is  proportionate,  mainly,  to  the 
age  of  the  scholars ;  t.e.,  practically,  to  the  number  who  are  or  are  not 
already  protected  by  a  previous  attack.  It  is  generally  recognised  that, 
for  most  of  the  commoner  epidemic  illness — measles,  scarlatina,  whoop- 
ing-cough, Botheln,  mumps,  and  chicken-pox,  for  instance — one  attack 
confers  on  the  sufferer  a  very  considerable  degree  of  immunity  against 
a  recurrence  of  the  same  malady.  It  would  not  be  unreasonable  to 
surmise  that  some  degree  of  immunity  (more  or  less  complete,  and 
lasting  for  a  longer  or  shorter  time  in  different  cases')  is  conferred  by 
an  attack  of  any  form  of  infectious  disease.  The  modem  theoiies  of 
the  etiology  and  pathology  of  this  class  of  disease  are  in  accord  with 
such  a  surmbe  ;  and  experience  is  also  in  its  favour,  for  the  apparent 
exceptions  are  only  relatively  exoeptionaL  An  attack  of  diphtheria,  for 
example,  does  not  protect  the  sufferer  from  a  second  or  third  experience 
of  that  disease  to  anything  like  the  same  extent  that  obtains  in  the  case 
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of  scarlatina  or  of  measles.  But  a  close  examination  of  the  two  cases 
reveals  the  fact  that  the  difference  is  one  of  time  rather  than  of  degree. 
For  it  is  eztremelj  rare  to  find  an  individual  suffering  from  a 
second  attack  of  diphtheria  soon— or,  indeed,  for  some  time — after 
recovering  from  a  first  attack,  even  though  throughout  his  illness, 
and  subsequently,  he  remains  exposed  to  precisely  the  same 
conditions  as  those  which  surrounded  him  for  some  time  before 
its  commencement.  The  modifjing  influence  exerted  upon  the 
life-processes  of  the  patient,  may  be,  so  far  as  is  known,  equally 
profound  in  the  two  cases;  but  this  effect  is  usually  much  more 
lasting  in  the  one  disease  than  in  the  other.  Reduced  in  health 
though  he  may  be,  the  convalescent  from  a  common^  cold,  even, 
seldom  contracts  another  immediately,  in  spite  of  his  continuing  to  live 
on  terms  of  the  closest  personal  intimacy  with  the  other  suffering 
members  of  the  household  through  which  "  the  cold  is  running."  On 
the  other  hand,  we  meet,  every  now  and  again,  with  individuals  on 
whom  a  severe  attack  of  scarlatina  or  of  small-pox  confers  but  a  slight 
or  short-lived  protection  against  a  repetition  of  their  illness.  It  may  be 
concluded,  then,  that  all  infectious  and  epidemic  diseases  are  (for 
different  periods)  self-protecting ;  and  we  may  regard  an  attack  of  any 
such  disease  as  a  natural  form  of  prophylactic  inoculation,  affording  a 
protection  whose  duration  varies,  between  wide  limits  indeed,  for  the 
several  maladies  included  in  this  large  class. 

For  the  present,  however,  we  are  concerned  with  those  common 
maladies,  a  first  attack  of  which  is  generally  acknowledged  to  afford 
imiflunity,  usually  both  absolute  and  prolonged,  against  a  second.  And, 
during  the  earlier  years  of  life,  this  immunity  stands  in  an  inverse 
ratio  to  the  age  of  the  individual,  because,  with  increasing  age  come 
increased  opportunities  of  infection,  with  a  resulting  increase  in  the 
amount  of  protection  thereby  ultimately  conferred. 

Table  B  shows  returas  obtained  from  13  large  public  and  private 
schools.  The  schools  are  arranged  in  the  order  of  the  age  of  the  boys 
at  entrance ;  with  the  one  exception — A,  to  be  noted  presently — they 
are  all  on  a  fairly  equal  footing  as  regards  social  status  ;  and  it  will  be 
observed  that  (with  this  exception),  and  so  far  as  their  statistics  are 
obtainable  and  reliable,  age  constitutes  a  very  fair  basis  for  estimating 
the  liability  to  infection  for  the  several  diseases  mentioned.  But, 
modifying  tlie  all-important  factor  of  age,  is  to  be  noted  the  potent 
operation  of  social  position.  Contrast,  for  instance,  A  and  B.  The 
former  is  a  school  which,  by  the  very  terms  of  its  existence,  is  largely 
recruited  from  families  that  have  been  visited  by  misfortune  or  broken 
op  by  disease  and  death.  Children  come  to  it,  therefore,  at  the  age 
of  about  nine,  from  conditions  which  have  been,  on  the  whole,  twt  the 
most  favourable  to  the  safeguaixiing  or  the  preservation  of  health.  No 
infectious  malady,  perhaps,  spreads  more  readily  under  such  circum- 
stances than  measles,  and  the  per-centage  of  those  already  attacked  by 
that  disease  is  67.  B  is  a  private  boarding  school ;  its  pupils  all  come* 
from  families  occupying  a  good  position  in  life,  and  in  affluent 
circumstances.      Every  care  is    possible,  and  has,  no    doubt,  been 
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82 
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29-5 

29-7 
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14J 

75 

16*95 

96*9 

72*6 

48*4 

55- 1 

-0 

19 

8 

8 

10 

10 

15 

10 

a,  *  Approximate  "  returns,    b.  Boys  oome  chieflj  from  other  kige  sehoola. 

rendered  to  them  individually  at  home  from  the  verj  moment  of 
their  birth;  and,  moreovery  thej  enter  this  establishment  direct 
from  home,  without  having  gone  through  any  preparatory  schoo]. 
Hence,  although  their  average  entrance  age  is  at  least  a  year  and  a  half 
4ibove  that  of  A,  and  probably  equal  to  that  of  E,  only  35  out  of 
^very  100  have  already  had  such  a  disease  as  measles. 

The  returns  in  this  table  are  not  so  full  or  so  complete  as  I  could 
^sh,  or  as  such  schools  ought  to  be  able  to  furnish  if  only  the  real 
iralue  and  importance  of  careful  and  systematic  records  of  school  illness 
were  duly  recognised.  With  respect  to  F,  for  instance,  the  relatively 
small  number  of  those  returned  as  "unprotected"  by  measles  is 
striking  ;  and  one  cannot  help  suspecting  that  some  boys  may  have 
been  said  by  their  parents  to  have  had  measles,  when  what  they  had 
really  suffered  from  was  Eotheln ;  the  figures  (23*53  per  cent.)  are 
barely  more  than  half  those  for  whooping-cough  (40  per  cent,)  instead 
of  equalling  them ;  and  I  find  also,  that  in  an  epidemic  of  measles  at 
-this  school,  the  number  of  pupils  attacked  would  indicate  a  higher 
entrance  rate  of  the  unprotected  (vide  post^  page  39).  A  similar 
suggestion  applies  to  H ;  where,  also,  the  average  proportion  attacked 


Epidemici  m  SchooU.  37 

in  measles  epidemics  corresponds  with  that  shown  by  schools  in  which 
the  nnprotected  at  entrance  number  25  to  dO  per  cent  N  shows  a 
small  per-centage  in  this  column  {16*9  per  cent.)  ;  but  its  pupils  **  come 
chieflj  from  other  large  schools/'  and  have,  therefore,  been  already 
exposed  to  a  double  ordeal  before  thej  are  drafted  into  this  establish- 
ment, which  occupies  a  special  educational  position.  For  O  the 
entrance  age  is  19  years;  its  entrance  statistics  remind  us  how 
thoroughly  a  disease  such  as  measles  works  during  early  adolescence ; 
and  show,  too,  what  a  large  proportion  of  young  adults  have  already 
suffered  from  scarlet  fever — as  individuals,  at  all  events*— though  of 
boys  «/.  15,  less  than  50  per  cent,  have  had  this  disease. 

The  other  cause  which,  in  conjunction  with  the  influence  exerted  by 
the  average  age  of  the  pupils,  favours  the  outbreak  and  spread  of 
an  epidemic,  depends  on — 

2.  The  existence  of  a  certain  proportion  between  the  number  of 
unprotected — and,  consequently,  susceptible— pupils,  and  the  total 
number  of  pupils  in  the  school.  This  particular  proportion  may  be  termed 
**  the  explosive  rBtio,**  and  its  precise  fdhn  varies  with  the  particular 
epidemic  disease  which  it  represents.  Both  the  risk  and  the  probable 
extent  of  a  conflagration  in  a  building  vary  with  the  amount  of  its 
combustible  contents,  and  with  the  extent  to  which  this  is  diluted,  by 
intimate  admixture,  with  non-inflammable  material.  If  a  number  of 
cartridges,  some  loaded  and  some  empty,  were  jumbled  together  in  a 
box,  not  stored  in  a  magazine  but  exposed  to  the  incidence  of  any  casual 
spark,  the  probability  of  an  explosion  would  have  an  intimate  relation 
to  the  proportion  existing  between  the  number  of  loaded  cartridges  and 
that  of  the  harmless  emp^  ones  that  had  been  already  flred.  This 
simile  fiurly  represents  the  conditions  obtaining  in  the  average  sdiool 
and  its  liability  to  outbreaks  of  ^demic  disease.  For,  just  as  the 
empty  cartridge  cases,  though  not  themselves  explosible,  might  smoulder 
and  Uius  lead  to  the  ignition  of  Uieir  loaded  fellows,  so  a  child  already 
protected  by  a  previous  attack  of  the  disease,  though  unlikely  to  agaii> 
All  ill  with  it  himself,  might  convey  its  infection — by  means  of  his  person 
or  his  clothing — ^from  one  patient  to  some  other  still  susceptible  school- 
fellow. And,  moreover,  j  ust  as  it  might  be  of  service  to  know  at  any  given 
time^  the  proportion  existing  between  the  loaded  and  the  empty  cartridges, 
in  order  to  estimate  the  probability  and  the  force  of  an  explosion,  so  it 
is,  in  many  cases,  both  possible  and  serviceable  to  be  able  to  forecast  the 
probable  date  and  extent  of  inevitably  recurrent  epidemics,  if  we  can 
but  ascertain  the  ratio  which  exists  between  the  number  of  the  already 
protected  and  of  the  still  susceptible  pupils  in  a  school. 

In  Table  C  an  attempt  has  been  made  to  show  what  relation  exist* 
between  the  age  and  unprotected  ratio  at  entrance  on  the  one  hand,  and 
the  average  total  attacked  in  an  epidemic  of  each  of  the  diseases  named^ 
but  most  of  the  returns  are  too  fragmentary  or  incomplete  to  furnish 
more  than  soggestions. 
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Table  D  is  of  more  value  because  it  represents  the  carefully  kept 
records  of  epidemics  in  a  large  school  as  observed  throughout  a  quarter 
of  a  century.  Boys  enter  this  school  at  about  13  years  of  age,  at  which 
time  nearly  75  per  cent,  are  unprotected  by  any  previous  attack  of 
scarlatina^  and  about  30  per  cent  have  had  neither  measles  noi*  whooping 
cough. 
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Table  D. — Epidemics. 


Kamber 
attasked 

Nunber      \ 

in  fchool     j 

Peneotage   •    0*3     0*3     1*6 


1         1         5 
300    300    300 


Scarlatina. 
9        5        8 


23 


I   152 


326  362  359  357  353  352  356  354 
2-7  1-3  0-83  6-0  0-28  0*28  4-3  2*0 


2 

495 

0-4 


Bathela— Percentages  2*^     0*26  0*82  31     410  5*74  303  22*6     17*6 
Momps  „  1*6     4*1     9*8    2*24  6*26  3*6     4*6     18*2'    2*8  4*8 

P^rtufsis         „  From  1  *  3  to  3  per  cent,  of  total  boys  io  school. 

Varicella         «  0*82  1*6     1*36  21     1*25  3*1     3*08     0*52     0*6  3*8  1*0 


Rubeola. 


Jy. 

Jy. 

April 

April 

Dec. 

Jy. 

Jy. 

Jy. 

Jy. 

1867. 

1868. 

1870. 

1871. 

187  8. 

1875. 

1881. 

1883. 

1886. 

Number  attacked  ;     52 

25 

33 

14 

35 

47 

58 

71 

77 

Namber  in  school  '316 

358 

358 

359 
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496 

496 

Proportion         -  !      ^ 

^ 

-h 

•^ 

tV 
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* 
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i 

Percentage        •     16*4 

7-0 

9-2 

3*9 

9-3 

131 

117 

14-3 

16-7 

*  Special  local  canse  active  at  the  time.  '  Ambul  \nt  **  Desqaamator." 

•     *  Began  daring  the  Measles  Epidemic  of  1883,  and  ran  co'icurrently  with  it. 

Now  measles  is  essentially  the  type  of  an  ep.lomic  disease  which, 
being  infectious  in  its  pre-eruptive  stage,  cannot  be  stamped  out  by  the  iso- 
lation of  fir8t  cases ;  it  therefore  furnishes,  as  a  rule,  extensive  epidemics 
which  run  a  generally  uniform  course,  and  consequently  afford  special 
opportunities  for  comparison  and  study.  I  have,  for  this  reason,  accorded 
a  special  sub-table  to  Rubeola,  and  a  study  of  its  figures  shows  that 
(omitting  the  outbreaks  which,  beginning  late  in  the  term,  for  instance, 
did  not  have  opportunities  of  attaining  their  full  dimensions)  we  get 
a  total  of  338  cases  amongst  2,523  bojs — i.e.,  I  in  ev^ery  7*-i:  bojs,  or 
13*4  per  cent,  for  the  whole  24  years.  The  first  period  of  16  years 
(when  the  unprotected  entry  was  23*3  per  cent.)  gives  132  cases 
amongst  1,033  boys — i.e.y  1  in  78,  or  12*8  per  cent.  The  last  period 
of  eight  years  (when  the  unprotected  entry  was  29*5  per  cent,)  givas 
206  cases  amongst  1,490  boys — i.e.,  1  in  7-2,  or  13*8  per  cent.  This 
result  conforms  to  that  indicated  in  Table  C,  which  also  shows  that 
when  the  maximum  age  of  entrance  into  a  school  does  not  exceed 
12  years,  fully  25  per  cent.,  or  one-fourth  of  the  whole  school,  will 
probably  be  attacked  in  any  <^  fuH  scope  "  epidemic  of  measles. 
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InTestigation    from    another   standpoint    indicates   that   meaalefr* 

epidemics  are  prone  to  occur  whenever  the  susoeptihle  material  has^ 

so  accumulated  as  to  represent  about  oue*third  of  the  total  number 

T 
of  pupils  in  the  school  at  the  time,  or  ?.     We  have,  then,  two 

"  empirical  laws  •* : 

I.  ^^An  epidemic  of  measles  may  he  looked  for  whenever  the  total 
*^  number  of  unprotected  boys  equals  one-third  of  the  total  number  in- 
**  the  school " — (f.e.y  when  the  susceptible  material  is  so  concentrated- 
as  to  form  a  readilj  ezplosible  mass). 

II.  ^  In  such  an  epidemic  (if  it  have  full  scopCy  by  beginning^, 
^  for  example^  early  in  a  term)    three-sevenths  rf  the    nominally 

*  unprotected  *  (t.e.,  ^  of  ^  =  ^^  ^  ^^  ^^^^  boys)  may  be  expected 
**  tobe  attacked." 

These  two  laws  maj  be  thus  combined : — Let  T  stand  for  the 
total  number  of  boys  in  a  large  school^  the  entrance  age  to  which  is 

T 
about  thirteen    years.      When  -» are   nominally    unprotected  by    or 

previous  atttuik  of  measles,  an  outbreak  of  measles  may  be  expected 

3       X   /      X\ 
to  occur  ;  and  in  this  outbreak  ij  o{  -^  {=:  -r)  will  be  attacked.^ 

[I  maj  add  that,  as  regards  Botheln,  three-ftflhs  of  U  T  will 
probably    be   attacked — U    being    the    co-efficient    of    tfiiprotection, 

i.e,,  -^y  Ki  &c.,  as  the  case  maj  be :    perhaps  for  rotheln   U  majr 

1  3      T       T 

generally  be  taken  =  -«,  and  then-^  of  -«  =  -^  or  20  per  cent.  =  the 

number  likelj  to  be  attacked  in  a  full-scope  epidemic  of  German 
measles.] 

As  a  corollary  it  may  be  stated  that — 

III.  **  If  the  epidemic  prove  much  less  extensive  than  it  should 
have  been  by  Law  II.  (owing,  e.g.y  to  its  beginning  about  the  middle  or 
towards  the  end  of  a  term),  the  next  epidemic  may  be  looked  for  aftw 

/T 

less  than  the  usual  interval/'  i.e.,  as  soon  as  the  **  explosive  ratio  '*  ^-^ J 

is  again  reached.  I  believe  that  this  outbreak  of  an  epidemic  whenever 
the  susceptible  material  reaches  a  certain  proportion  of  the  whole  mass 
explains  the  commonly  admitted  tendency  to  the  recurrence  of  the 
disease  in  schools  at  pretty  regular  intervals  of  time. 

These  empirical  formulas  have  been  deduced  from  a  study  of  the 
statistics  furnished  by  numerous  schools.  The  records  furnished  by 
one  school  in  particular  happen  to  be  the  most  complete  and  extensive 
though  not,  I  think,  more  conclusive  than  the  others  ;  and  I  therefore 
reproduce  a  partial  summary  of  them  here.      In  a  school  of  600  boys, 

*  The  <* nominally  unprotected"  are  those  who  appear  to  be  unprotected 
according  to  the  returns  (entrance-certificates,  &c.)  eommcnly  aecessible. 
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who  enter  ai,  IS  ctVc,  and  leave  ret,  18  drc,  the  period  of  school  life 
arenges  five  years.  About  100  boys  enter  annually,  and  of  these,  at  least 
25  per  cent,  are  unprotected  from  measles  ;  100  boys  leave  every  year, 
and  of  these,  at  least  6  per  cent,  will  still  be  unprotected.  So  that 
in  round  numbers,  20  boys  are  added  every  year  to  the  rubeola* 
unprotected  population  of  the  school.  [Prgbably,  vide  Table  I.,  it 
would  now  be  more  accurate  to  take  a  higher  net  percentage  of 
unprotected ;  but  the  difference  may  be  allowed  to  stand  as  a  set-off 
against  those  few  individuals  who  (while  not  recorded  as  such)  become 
protected  by  attacks  contracted  and  sustained  duiing  the  holidays.] 

Looking  at  the  figures  given  under  measles  in  Table  D,  Rubeola,  it 
is  seen  that  the  chief  epidemics  occurred  at  intervals  of  about  two  to  three 
years.  When  an  interval  of  about  12  months  only  intervenes  between 
successive  outbreaks,  the  second  epidemic  is  apt  to  assume  compare* 

tively  small  dimensions ;  e.g.y  52  cases  l^j  in  1 867,  followed  by  only 

(T 
I^J  in  1868 ;  33  cases  in  1870,   14  in  1871.     When  the  interval 

extends  to  about  three  years,  the  normal  proportion  [ -^,  or  14  per  cent,  j 

tends  to  be  assumed.     This  comes  out  more  clearly  on  further  analysis* 

T 
In  1867,  105  boys,  or  about  V  were  tfiiprotected  (U)  by  a  previous 

attack  of  measles ;   52  f  =  ^  of  U  J  are  protected  by  the  epidemic 

of  that  year,  leaving  53  still  unprotected.  Add  16  for  unprotected 
entries  in  1868,  and  we  have  a  total  of  69  U,  of  whom  25  become 
protected  by  an  imperfect  epidemic,  leaving  44  U.  Add  another  16 
for  1869,  and  20  for  (the  larger  entry  of)   1870,  and  the  total  of  80  U 

is  attained.     An   epidemic   now  protects   33  (=-  of  u))  leaving  a 

balance  of  47  U.  Add  20  for  1871,  and  we  have  67  U;  a  partial 
outbreak  protects  14,  leaving  a  balance  of  53  U.  Add  40  more  for 
the  two  years  1872  and  1873,  and  U  =   93.    An  epidemic  protects 

^  of  U  (or  35),  and  leaves  58  U.    To  these  would  be  added  about  20  in 

1874,  and  another  20  (t.e.,  20  per  cent  of  the  entries  for  the  year)  in 

T 
1876,  making  a  total  of  98  unprotected  boys,  which  equals  ---.     The 

3*6 

epidemic  occurs,  protecting  47,  or,  as  usual,  about  —  of  U,  and  leaving 
52  U.  By  the  end  of  1881  there  were  about  162  unprotected  in  the 
school  of  500  boys  [equal  to  nearly  ^  J  ;  the  epidemic  protects  58 

Tnot  quite  s  of  U,  or  =  of  Tj,  leaving  104  U.  Add  50  more 
unprotected  for  1882  and  1883,  and  the  total  becomes  154  U,  or  nearly 
the  critical  g  ;  and  another  epidemic  protects  71  fa  little  over  ^  of  U  j. 
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le&ving  83  U.  Add  25  more  for  oach  of  the  next  three  jeftra, 
1884-85-869  and  the  total  reaches  158  (  or  -^  j,  when  another  epidemic 

protects  77  [rather    more  than  ^  of  U  j,and  leaves  81  unprotected. 

During  1887-88-89  and  1890  (with  a  population  and  entrance*rate 
both  temporarily  lowered)  a  further  addition  of  60  raised  the  number 
of   unprotected  to    141    out    of    the    total    398  boys  then  resiideni 

f  =    nearly  ^Tc  J  when  another  epidemic  occurred,  attacking  60  boys, 

3  /  1  \ 

=  =  of  U,  or  15^07  per  cent,  f  ^Tg)  of  T. 

Certain  checks  exist  to  the  introduction  of  infection  into  a  school, 
and  some  of  these  are  of  the  greatest  value  and  importance.  These 
checks  comprise : — 

1.  An  efficient  system  of  **  Health  Certificates."*  Not  only  should 
the  entrance  certificate  brought  by  each  pupil  to  a  school  clearly 
indicate  the  several  diseases  from  which  he  has  already  suffered,  and 
his  then  existing  state  of  health ;  but  no  pupil  should  be  permitted  to 
return  to  school  after  the  holidays  without  bringing  with  him  a  certifi- 
cate— signed  by  the  parent  or  guardian — to  the  effect  that  he  has  not, 
for  some  specified  period  (say,  three  weeks  at  least)  been  exposed  to 
infection.  In  the  event  of  any  pupil  falling  ill,  or  being  exposed  to 
infection  during  the  holidays,  notice  should  be  at  once  given  by  the 
parents  to  the  school  authorities  (t.e.,  to  the  master  or  to  the  medical 
officer),  who  will,  in  reply,  inform  the  parents  of  the  course  which  they 
are  to  adopt,  and  at  the  same  time  furnish  them  with  a  form,  to  be 
signed  by  the  parent  and  guardian  and  forwai'ded  to  the  school  the  day 
before  the  pupil  returns,  to  the  effect  that  the  several  regulations  laid 
down  by  the  school  have  all  been  complied  with.  No  pupil  should  ever 
be  allowed  to  re-enter  the  school  directly  after  such  illness  or  exposure 
to  infection ;  the  pupil  must  proceed  direct  to  the  sanatorium  (or 
infirmary)  with  his  clothes,  &c.,  where  he  (as  well  as  the  clothing) 
will  be  properly  disinfected  and  examined  by  the  medical  officer  before 
being  passed  into  the  school.  "  Disinfection  at  home*'  cannot  be  relied 
on,  and  the  invariable  and  impartial  application  of  such  a  rule  is  essen- 
tial to  any  effective  system  of  hygienic  precaution  against  the  introduc- 
tion of  disease.  It  has  been  already  shown  that  an  increase  in  the 
average  age  of  pupils  markedly  lessens  the  liability  to  epidemic 
outbreaks. 

Even  when  an  epidemic  has  been  started,  there  are  certain  regu- 
lations and  conditions,  the  wise  application  of  which  can  do  much  to 
impede  its  extension.  First  stands  the  immediate  notification  to  the 
medical  officer  of  every  case  of  illness  as  it  occurs  :  by  this  means  some 


♦  NoTB.— Typical  certificate  forms  for  use  ia  these  and  similar  cases  are  given 
in  the  "  Code  of  Rules  for  the  Prevention  of  Infectious  and  Contagious  Diseases  in 
Schoolsy**  issued  by  the  Medical  Officers  of  Schools  Association.  Thu-d  and  revise^ 
edition.    J.  &  A.  Charchill,  London. 
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diseases  («.^.,  scarlatina,,  chicken-pox)  may  be  actually  prevented  from 
extending  any  farther ;  and  in  the  case  of  others  much  less  possible  to 
^  stamp  ont"  (measles,  e.p.)^  the  rate  of  progress  can  be  much  delayed 
by  the  same  action  which  secures  immediate  attention  to  individual 
cases  as  they  are  recognised.  But  cases  of  illness  must  not  only  be 
immediately  and  effectively  isolated  from  the  presumably  healthy  for  so 
long  as  they  remain  infections ;  patients,  and  their  clothing,  ^.,  must 
be  properly  disinfected  before  they  are  permitted  to  re-enter  the  school. 

The  attendance  of  day  scholars  acts,  as  has  been  seen,  by  affording 
opportunities  for  the  more  frequent  introduction  of  infection,  and  for  the 
consequent  protection  thus  secured  to  those  pupils  who,  in  successive 
small  batches,  contract  the  diseases  thus  imported;  the  supply  of 
susceptible  material  never,  therefore,  reaches  a  large  proportion  of  .the 
whole  number  of  pupils ;  and  its  dilution  by  those  already  protected 
effects  much  in  checking  the  progress  of  an. epidemic  disease  already 
introduced. 

The  existence  of  separate  masters'  ''  houses "  is  also  effective  to 
this  end ;  although  the  whole  school  constitutes  a  general  community 
affording  numerous  opportunities  for  and  channels  of  personal  in- 
tercourse between  its  members,  these  '*  houses "  are,  to  some  extent, 
separate  sub-communities;  and  their  existence  is  found  to  have  an 
appreciable  effect  in  at  least  delaying  the  progress  of  an  epidemic 
through  the  large  schools  in  which  the  system  obtains. 

Most  important  of  all,  probably,  in  the  case  of  large  schools  at  all 
events,  is  the  subdivision  into  two  distinct  establishments;  of  which 
one — ^the  junior  schools-contains  pupils  up  to  the  age  of  about  12  years ; 
the  elder  pupils  being  drafted  into  the  senior  school.  Most  children 
tend  to  get  through  the  list  of  ordinary  infectious  ailments  by  the  age  of 
about  15,  with  the  single  exception  of  scarlatina,  vide  Table  B ;  but  if 
associated  during  the  earlier  years  of  life  with  a  large  number  of  other 
young  children,  the  opportunities  for  securing  protection  ai*e  greatly 
inereased,  and  such  a  child  will  generally  have  completed  his  ^'  course  of 
epidemic  inoculation  "  before  the  age  of  13  at  all  events.  Under  such 
circumstances  the  senior  school  will  comprise  pupils  who  are  practically 
not  susceptible  to  the  ordinary  epidemics  of  school  life,  with  the  exception 
of  scarlatina,  and  as  this  is  a  disease  whose  outbreaks  are,  or  should  be, 
almost  always  capable  of  immediate  check  and  rigid  limitation  in  a 
school,  it  follows  that  the  much  more  serious  and  important  work  of 
the  senior  pupils  is  safeguarded  against  the  disturbing  interruptions  of 
recurrent  epidemics. 

A  study  of  the  statistics  at  my  command  indicates — in  the  case  of 
large  schools  with  an  entrance  age  of  about  13  years,  at  al'  <» vents- 
some  interesting  facts  regarding  the  mutual  relationship  between 
different  epidemic  diseases,  and  the  influence  which  they  exert  on  one 
another  when  prevailing  concurrently  in  a  school. 

Reference  to  the  entrance  statistics  given  in  Table  A,  shows  a 
curious  equality  between  the  number  of  boys  already  protected  by 
measles  and  by  whooping  cough  respectively ;  and  this  accordance  is 
more  marked  for  the  later  period,  1879-1887,  during  which  time  we 
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may  aMome  that  the  differentiation  hetween  measles  on  the  one  hand, 
and  Botheki  and  epidemic  Roseola  on  the  other,  had  become  more 
general  and  precise.  This  near  equal  it  j  of  the  retarns  for  pertussis  and 
for  measles  is,  however^  striking  for  all  periods ;  it  is,  moreover,  verj 
eqnablj  maintained,  not  only  throughout  each  of  the  24  years  noted  in 
this  table,  but  for  each  term  during  and  subsequent  to  that  period — as  is 
demonstrated  in  the  subjoined  table,  which  embodies  the  returns  made 
in  a  series  of  terms  taken  quite  at  haphazard. 

TABLE  D. 
Terminal  Returns  for  Msaslbs  and  Whoopihg  Oonon. 


Total  Boji  entered. 

Total  alnady  proteeted 

Totft] 

abwdj  proCaetod 

by 

Mcasiet. 

by  Whooping  Coi^ 

61 

. 

40 

36 

S7 

«           .          * 

. 

29 

23 

43 

.            >            • 

. 

80 

32 

31 

•           -          - 

. 

25 

20 

10 

.            -           • 

. 

9 

10 

35 

•            •          - 

- 

29 

29 

as 

•           -            . 

. 

19 

16 

25 

-           •          - 

. 

20 

13 

30 

•           .           - 

• 

23 

22 

62 

... 

. 

50 

46 

37 

■           "           " 

" 

25 

25 

I  am  inclined  to  think,  therefore,  that  for  school  boys  of  this  age 
(13 — 14  circ,)  the  entrance  statistics  of  the  one  disease  may  serre  as  a 
useful  check  against  those  of  the  other ;  although  epidemics  of  pertussis 
are  relatively  rare,  and  of  but  moderate  dimensions  when  they  do  occur, 
amongst  adolescents  from  about  the  age  of  puberty  upwards. 

Boiheln  epidemics  often  precede  or  follow  those  of  measles,  but,  as 
the  two  are  very  rarely  coincident,  adequate  hospital  accommodation 
provided  for  the  latter  disease  will  also  serve  for  Rotheln.  For,  if 
Rotheln  epidemics  are  apt  to  be  more  extensive  than  are  those  of  measles, 
the  period  of  convalescence  is  shorter,  in  the  proportion  of  about  two  to 
three ;  so  that,  during  an  epidemic,  beds  are  so  much  the  sooner  cleared 
and  available  for  fresh  Rotheln  patients.  Rotheln  sometimes,  but  less 
commonly,  follows  in  the  wake  of  scarlatina ;  and  during  the  progress  of 
an  epidemic  it  will  sometimes  be  observed  that  Rotheln  develops  morpho- 
logically in  two  divergent  directions ;  so  that  some  cases  come,  on  the 
one  hand,  more  and  more  closely  to  resemble  scarlatina,  and,  on  the 
other,  to  approximate  to  ordinary  measles.  But  there  is  also  another 
malady,  still  frequently  confounded  with  German  measles,  under  a 
common  title  of  '*  Epidemic  Roseola,'*  which  is  apt  closely  to  resemble 
mild  cases  of  measles;  it  is  common  about  summer  time,  is  highly 
infectious,  and  is  usually  a  very  trivial  complaint,  though  a  not  in- 
frequent cause  of  trouble  to  the  school  and  of  alarm  to  parents. 

We  still  sometimes  hear  of  a  dose  connexion  between  outbreaks  of 
scarlatina  and  of  diphtheria ;  I  believe  the  alleged  relationship,  so  fiir  as 
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it  exists,  to  be  accidental;  greater  precision  in  diagnosis  lias  always  led 
to  more  exact  discrimination,  and  probably  accounts,  in  no  small  degree, 
for  the  greater  recorded  prevalence  of  diphtheria  during  recent  years. 

Mumps  is  responsible  for  many  and  extensive  epidemics  before 
puberty.  After  the  age  of  14,  or  thereabouts,  its  incidence  is  much  less 
regular,  and — as  a  disease  by  itself — its  epidemics  are  not  often  very 
large.  But  it  would  appear  that  if  mumps  occur  coincidently  with 
measles,  and  so  early  in  a  school  term  as  to  allow  the  disease  **  full 
scope,"  the  number  attacked  may  equal,  or  even  exceed,  that  afTected 
with  measles  ;  and  a  similar  observation  applies,  though  possibly  with 
less  force,  to  coincident  epidemics  of  mumps  and  Rotheln.  The  fact 
that  exhalation  from  the  air  passages  is  a  mode  of  infection  common 
to  all  three  maladies  may  throw  some  light  on  this  point. 

Sir  George  Paget  long  since  pointed  out  that  a  convalescent  from 
typhoid  fever  is  almost  always  susceptible  to  vaccination  ;  that,  in  fact, 
the  previously  protective  influence  of  this  latter  has  been  destroyed 
or  neutralised  by  the  more  recent  disease.  This  fleu^t,  seeing  that  youth 
is  par  excellence  the  period  for  enteric  fever,  may  serve  as  an  additional 
argument  in  favour  of  always  performing  re-vaccination  at,  or  before, 
the  termination  of  school  life ;  for,  during  adolescence — the  period  of 
active  tissue-change— the  immunity  conferred,  at  least  temporarily,  by  the 
primary  vaccination  of  Infancy  is  apt  to  become  exhausted  in  most 
cases ;  and  at  least  70  per  cent,  of  the  re-vaccinations  performed  at  or 
towards  the  close  of  school  life  have  proved,  in  my  experience,  suc- 
cessful. The  returns  given  under  the  head  of  Variola,  in  Table  A, 
showing  a  decrease  of  0*5  per  cent,  during  recent  years,  is  another  proof 
of  the  increasing  improvement  in  national  health  and  health-seeking 
already  alluded  to. 

As  regards  the  hospital  accommodation  which  should  be  provided 
for  adequately  dealing  with  outbreaks  of  epidemic  illness  in  a  large 
boarding  school  such  as  I  have  here  been  mainly  considering— -one,  that 
is^  containing  300  boys  or  more,  the  age  at  entrance  averaging  13  to 
13^  years,  and  that  of  leaving  school  18  years — and  allowing  for  two  or 
more  diseases  being  epidemic  at  the  same  time,  we  may  conclude  as 
follows :  Beds  should  be  provided  to  the  extent  of  2  per  cent,  of  the 
total  number  of  pupils,  for  dealing  with  scarlatina  ;  6  per  cent,  for 
mumps  (and  whooping  cough)  ;  2  per  cent,  for  chicken  pox — which 
(though  readily  taken  by  young  children)  does  not  give  rise  to  extensive 
epidemics  in  schools  of  higher  age,  because,  like  scarlatina,  early  cases 
are  easily  recognised,  and  can,  therefore,  be  promptly  isolated  before  the 
malady  has  attained  its  most  infectious  stage ;  1  per  cent,^  say,  for  such 
a  disease  as  diphtheria  ;  and  10  per  cent,  for  measles  (and  Botheln).  It 
is  often  contended  that  it  is  both  useless  and  unnecessary  to  provide 
special  hospital  accommodation  for  the  two  maladies  last  named.  Yet 
each  commonly  induces  a  certain  amount  of  physical  debility,  and  is 
^t  to  predispose  to  other  maladies ;  they  seriously  dblocatc  the  work 
of  the  school ;  and  each  represents,  for  the  patients  attacked,  a  loss  of 
educational  opportunities  at  a  time  of  life  when  they  are  most  valuable. 
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Thnsy  for  example,  an  epidemio  of  measks  affecting  70  boys  mvolveSy  to 
them,  a  direct  loss  of  at  least  2^000  working  days,  and  probably, 
by  interferenoe  with  the  class  work,  not  mach  less  to  their  fellows. 
Baffling  as  measles  is,  the  prompt  and  thorough  isolation  of  each  case 
as  it  arises  at  least  limits  the  activity  of  so  many  foci  of  infection,  and 
must,  therefore,  have  an  influence  in  curtailing  the  epidemic ;  moreover, 
it  ensures  to  each  patient  that  early  and  efficient  treatment  and  con- 
tinuous observation  which  constitute  the  best  safeguard  against  the 
development  of  dangerous  complications  and  troublesome  sequelss.  Is 
ity  then,  anything  short  of  criminal  to  do  less  than  atterapt|  in  every 
possible  way,  to  separate  the  obviously  infectious  from  the  presumably 
healthy,  and  thus  to  secure  for  each  class  of  those  under  our  care  the 
best  advantages  that  we  can  command  for  them  ? 

Under  the  average  existing  conditions,  and  seeing  that  the  ratio  of 
the  unprotected  for  all  diseases  appears  to  be  steadily  and  continuously 
rising,  it  would  seem  that  liospital  accommodatio.'i  for  infections  disease 
to  the  extent  of  20  per  cent,  of  the  total  number  of  pupils,  is  not 
excessive  for  the  needs  of  a  large  boarding  school  prepared  to  do  its 
duty  to  itself  and  to  its  pupils. 

It  is  not  requisite  that  the  whole  of  this  accommodation  should  be 
provided  in  a  building  constructed  in  the  same  permanent  and  sub- 
stantial manner  throughout;  from  one  half  to  one-thiixl  of  the  amount 
named  may  fairly  be  of  a  semi-temporary  character,  as  e.g.^  a  semi- 
detached annexe  built  of  wood  or  of  corrugated  iron  with  double  walls  ; 
and  this,  during  lesser  outbreaks,  would  serve  admirably  as  a  play- 
room for  convalescents.  Further,  the  existence  of  what  is  known  as 
the  ''  house-system  *'*  in  such  a  school  tends  at  least  to  delay  the 
progress  of  an  epidemic,  and  may  be  considered  to  lessen  the  amount 
of  sanatorium  accommodation  required  by  a  number  of  beds  equal 
to  from  3  to  4  per  cent  of  the  total  pupils.  Again,  in  the  case  of  the 
attendance  of  a  considerable  proportion  of  day  scholars,  it  may  be- 
taken  that  the  amount  of  hospital  accommodation  required  will  be 
less  than  that  needed  if  no  day  boys  attended,  by  a  number  of  beds 
equal  to  at  least  2  per  cent,  of  the  total  number  of  boarders  in  the 
sdiool.  Finally,  whenever  a  large  school  is  subdivided  into  a  junior 
and  a  senior  establishment,  the  latter  is  thereby  greatly  protected 
against  the  incidence  of  epidemic  disease  ;  and  it  is  obvious  that,  if  the 
senior  and  junior  schools  be  conducted  as  distinct  establishments,  there 
will  be  a  very  great  disproportion  as  regards  the  amount  of  sanatorium 
accommodation  severally  needed  in  the  two  cases.  Separate  accom- 
modation should  also  be  provided  for  servants :  but,  even  in  large 
schools,  a  total  of  two  or  three  beds  will  suffice  under  this  head. 
And  it  is  essential  to  good  results  that  the  infectious  hospital,  or 
"sanatorium"  buildings  should  include  an  efficient  disinfecting  ap- 
paratus (large  enough  to  deal  with  a  full-size  mattress)  ;  and  a  laundry, 
in  which  infected  clothing  can  be  thoroughly  dealt  with  quite  apart 
from  the  ordinary  washing  of  the  school. 

**  The  Mvexal  **  houaes  "  being  distinct  and  isolated  buildings. 
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It  will  not  have  escaped  observation  that  the  statistics  of  school 
Ulneas  at  present  available  in  this  country  are  but  fragmentary  and 
incomplete.  This  is  greatly  to  be  regretted,  for  I  am  sure  both  that  a 
mine  of  information  of  the  most  valuable  kind  lies  here,  only  waiting 
to  be  worked,  and  that  the  elaboration  and  publication  of  such  informa- 
tion can  only  redound  ultimately  to  the  great  advantage  of  the  schools 
themselves.  The  matter  is  at  present  engaging  the  attention  of  the 
Medical  Officers  of  Schools  Association,  which  hopes  soon  to  be  in  a 
position  to  provide  every  medical  officer  of  a  school  with  simple  schedule 
forms,  on  which  the  more  important  facts  in  connexion  with  the 
illnesses  occurring  amongst  the  pupils  may  be  conveniently  recorded. 
It  cannot  be  doubted  that  the  collation  and  study  of  such  reports, 
extending  over  a  series  of  years,  and  dealing  with  thousands  of  children, 
will  prove  of  immense  value,  if  only  from  the  one  point  of  view  of  the 
study  of  epidemic  iUness  amongst  the  young.  And  here  it  will  not  be 
out  of  place  for  me  to  acknowledge  my  own  indebtedness  to  the 
governing  body  of  the  school  with  which  I  am  especially  connected. 
Some  years  since,  when  I  was  working  at  the  school  statistics  of 
entrance  and  illness  to  see  what  they  might  teach,  I  asked  whether  any 
objection  would  be  raised  to  my  making  public  the  facts  at  my 
command,  should  a  suitable  opportunity  present  itself  for  doing  so.  In 
reply,  the  council  decided  unanimously  and  without  demur  that,  as  the 
medical  officer  of  the  school,  I  was  at  liberty  to  make  any  use,  public 
or  private^  of  all  such  facts  connected  with  the  sickness,  health,  and 
other  details  of  the  school  as  came  within  my  official  purview — provided 
only  that  their  publication  seemed  calculated  for  the  benefit  of  the 
school  itself  or  of  the  public  at  large.  It  has,  indeed,  been  contended, 
and  perhaps  rightly  so,  that  no  school  is  entitled  to  the  selfish  monopoly 
of  the  scientific  truths  which  its  existence  reveals;  but  not  every 
corporate  body  is  so  prompt  to  see,  and  so  ready  to  do  its  duty  in  such 
matters;  and  the  votaries  of  Hygiene,  at  all  events,  will  be  the  last  to 
withhold  their  approval  of  a  course  which  is  consonant  with  their  teaching 
and  in  furtherance  of  their  own  endeavours. 
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J.  Jackson. 
♦— ♦ 

I  think  it  was  Lord  Palmerston  who  once  remarked  that  "  Writing 
^  is  almost  as  important  as  speaking,  because  every  man,  whatever  his 
station  in  life  may  be,  must  have  constant  occasion  to  convey  his 
thoughts,  his  wishes,  his  complaints,  his  desires,  in  writing;  and 
unless  that  writing  be  legible  and  easily  read,  with  the  letters  well 
''  formed,  so  that  a  person  can  read  that  writing  without  trouble  and 
^  deky,  it  fails  by  disgusting   the  person  to  whom  it  is  addressed." 


u 
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It  does  not,  however,  require  the  authority  of  a  renowned  and  eloquent 
statesman  to  inform  or  to  assure  us  of  the  ever-increasing  employment 
and  importance  of  the  caligraphic  art.  There  is  no  occupation  or  rank 
in  life  into  which  as  a  potent  factor,  as  an  energising  influence, 
writing  does  not  enter.  Whether  in  the  diary  and  correspondence  of 
the  private  individual,  the  recording  of  the  business  transactions  of  the 
merchant,  the  literature  of  the  author  and  scientist,  the  briefs  of  the 
barrister,  or  the  manuscripts  of  the  theologian  and  ecclesiastic, 
writing  is  alike  everywhere  paramout  and  universally  potential. 

But  not  only  is  it  thus  all  pervasive  in  every-day  life  throughout 
the  civilized  world,  it  rises  to  even  greater  prominence  and  significance 
in  the  case  of  the  hundreds  of  thousands  who  as  secretaries,  copyists, 
or  clerks,  follow  writing  as  their  profession  or  business,  and  derive  from 
it  their  sole  means  of  subsistence.  Such  individuals  are  employed  the 
year  round  for  from  8  to  16  hours  daily  exclusively  in  clerical  work. 
It  is  indeed  impossible  to  exaggerate  the  importance  of  an  art  which 
is  pre-eminently  a  vital  principle  in  the  machinery  of  the  Law,  the 
Civil  Service,  Commerce,  Science,  and  in  individual  as  well  as  Inter 
national  communication. 

If  we  inquire  into  the  origin  and  development  of  handwriting, 
we  find  it  had  its  birth  in  an  age  of  semi-barbarism;  that  at  first  it 
consisted  of  the  most  inadequate  because  the  most  imperfect  pictorial 
representations,  which  gradually  merged  into  a  very  crude  hieroglyphic 
as  the  basis  of  an  incipient  alphabet.  Subsequently  this  was  modified 
still  further,  until  ultimately  it  developed  into  an  equally  crude 
phonetic,  the  characters  in  which  had  little  if  any  scientific  meaning 
or  relationship.  From  the  ornate  and  laboured  style  of  the  mediaeval 
period  our  present  Italian  style  has  been  evolved,  and  if  we  carefully 
trace  this  development  through  its  manifold  stages  and  variations,  we 
shall  discover  that  it  and  they  have  all  been  purely  responsive  to 
exclusively  caligraphic  or  so-called  artistic  demands.  Pursuing  our 
investigation  a  step  further,  the  fact  is  revealed  that  these  caligraphic 
and  artistic  demands  have  been  controlled  and  dictated,  not  by  logical 
and  scientific  principles,  but  by  capricious  and  often  conflicting  theories. 

The  writing  and  not  the  writer  has  invariably  been  the  supreme 
•consideration  in  tlie  growth  and  perfecting  of  the  art  of  penmanship. 
Such  and  such  a  style  of  writing  was  pronounced  to  be  essential,  the 
correct  thing  in  short ;  the  dictum  was  accepted,  the  idea  of  an  appeal 
was  never  entertained,  and  our  victimised  ancestry  were  doomed  to  bow, 
<;ringe,  and  twist  under  the  system  of  bondage  thus  established.  As  to 
Hygienic  principles,  these  have  never  been  associated,  even  in  a  remote 
degree,  with  the  history  of  slanting  writing,  which  up  to  quite  recent 
years  has  reigned  unrivalled  and  undisturbed  in  our  midst. 

Indeed  physiological  requirements  have  not  been  recognised,  much 
less  urged,  at  any  rate  not  in  England,  until  within  the  past  few  years ; 
and  even  at  the  present  day  not  one  teacher  in  fifty  would  spontaneously 
admit  any  possible  connexion  between  Hygiene  and  handwriting,  so 
defective  is  the  state  of  education  in  this  matter.  That  these  hygienic 
principles  and  physiological  requirements  are  or  should  be  an  integral 
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part  of  any  system  of  penmanship  that  is  accepted  by  the  nation,  there 
cannot  be  a  shadow  of  doubt ;  but  we  may  repeat  emphatically  that 
the  existing  style  of  oblique  or  slant  writing  has  been  evolved  and 
elaborated  independently  and  in  spite  of  every  hygienic  and  physiologicid 
principle.  It  is  not  the  less  remarkable  that  when  the  subject  of  school 
postures  first  engaged  the  attention  of  the  medical  faculty,  the  real  root 
of  the  malady  was  never  for  one  moment  suspected,  and  that  for  so  long 
a  time  it  remained  undiscovered.  Possibly  this  was  after  all'not  unnatural, 
as  the  conception  of  an  imperfection  in  the  ^vriting  itself  would  be  the 
last  to  strike  the  mind  of  the  inquirer.  Hence  the  various  and  contra- 
dictory conclusions  that  have  been  made.  First,  we  were  informed  the 
instruction  was  at  fault.  Teachers  were  indifferent,  or  not  sufficiently 
<»reful  to  inculcate  correct  postures ;  it  only  needed  strict  attention, 
efficient  supervision,  and  constant  care  to  remedy  the  evil.  Time  and 
experience  proved  the  contrary,  and  then  came  the  crusade  against 
desks  and  seats.  The  former  were  too  sloping  or  not  sloping  enough, 
the  latter  were  too  high  or  too  low,  and  they  were  not  adjustable,  so  we 
got  both  sliding  seats  and  sliding  desks ;  but,  unfortunately,  the  malady 
remained  although  the  old  desks  had  gone.  The  question  of  "  light " 
next  exercised  the  scrutiny  of  our  experts,  and  bad  light  or  unsuitable 
light  was  made  the  scapegoat.  This  theory  was  almost  immediately 
exploded,  and  the  question  being  still  unsolved  remained  in  abeyance  for 
A  brief  space. 

It  is  matter  for  sincere  congratulation  that  subsequent  research  has 
proved  more  successful,  that  all  external  and  subordinate  points  have 
been  finally  disposed  of,  and  that  the  "  system  of  writing^-of  sloping 
writing"  is  the  sole  subject  of  investigation.  And  we  are  highly 
gratified  to  learn  that  the  consensus  of  opinion  finds  its  expression  in 
the  almost  unanimous  declaration  that  the  "  slant "  or  "  slope  "  of  the 
writing  is  the  undoubted  cause  of  the  unhealthy  and  abnormal  postures 
so  grievously  complained  of.  For  thirty  years  we  have  had  abundant 
opportunity  for  observation  and  experiment,  and  we  have  no  hesitation 
in  giving  an  emphatic  confirmation  to  the  medical  testimony  just  alluded 
to.  Xo  matter  what  pattern  desks  and  seats  are  in  use,  or  what  the 
light  may  be,  or  what  the  nature  of  the  instruction,  whenever  the 
children  are  required  to  write  in  the  sloping  style  their  postures  will 
present  every  possible  variety  of  distortion  and  abnormity. 

I  am  glad  to  be  able  to  quote  from  an  article  in  the  weekly  Austrian 
Hygiene,  cxlited  by  Dr.  J.  Daimer,  Secretary  of  the  Supreme  Council  of 
Health  in  Vienna,  a  reprint  of  which  was  kindly  sent  me  by  Professor 
A.  Beuss,  after  this  paper  had  been  forwarde<l  to  the  secretary,  and 
translated  by  my  friend  Dr.  Carruthers:  "The  question  of  school 
"  benches  was  considered  as  solved  by  a  correct  proportioning  to  the 
"  size  of  the  body  by  the  introduction  of  the  minus  distance,  and  the 
**  application  of  so-called  back  seats.  The  question  proved  unsolved. 
"  Children  sat  upon  the  new  benches  approved  by  the  faculty  just  as 
**  badly  as  upon  the  old,'* 

The  concurrent  evidence  of  a  combination  of  medical  experts  and 
specialists  from  which  there  can  be  no  appeal,  warrants  the  assertion 
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that  the  side  position  of  the  body  is  ine\'itablc  in  sloi)ing  writing ;  that 
twisting  of  the  neck  is  equally  unavoidable ;  that  distortion  of  the  spine 
must  accompany  the  side  position;  that  displacement  of  the  right 
shoulder  is  a  necessary  consequence  of  the  arm  being  pressed  close  in  to 
the  side ;  that  the  wrist  must  be  deflected  from  the  natural  direction  in 
order  to  maintain  the  required  slope  of  the  pen  ;  that  the  side  i)osition  of 
the  body  involves  a  disturbance  of  the  common  action  of  the  two  eyes, 
and  that  the  oblique  view  thus  .obtained  is  more  or  less  delusive;  and 
that  sprawling  on  or  over  the  desks  causing  pressure  on  the  chest  is 
induced  if  not  also  required  by  the  general  posture  imposed  by  the 
slanting  writing.  We  will  epitomise  the  directions  given  in  our  own  young 
days,  and  still  prevalent  amongst  the  present  generation  of  teachers,  to  a 
writing  class: — 1.  Turn  your  left  side  to  the  desk.  2.  Press  the  left 
arm  close  in  to  the  side.  3.  Place  your  left  hand  on  the  copy-book. 
4.  Press  your  right  elbow  in  to  the  side.  5.  Point  your  pen  towards 
your  right  ear.  6.  Turn  your  face  towards  the  book.  7.  Gras^j  the 
pen  firmly  and  go  on  writing. 

One  involuntarily  exclaims,  What  can  be  expected  from  a  mode  of 
writing  that  inflicts  such  conditions,  such  contortions  as  these  ?  The 
reply  is :  From  the  writing,  our  expectations  end  in  disnp[K)intment  and 
acknowledged  failure,  since  not  twenty  out  of  a  hundred,  si)ecimens  of 
penmanship  promiscuously  taken  are  fit  to  be  classed  as  exct*llent ;  and 
from  the  ranks  of  the  writers,  we  obtain  a  va.st  numl)or  of  debilitated 
and  deformed  victims  so  seriously  afflicted  in  heart,  lungs,  spine,  or  eyes 
as  to  create  a  feeling  of  apprehension  and  alarm  in  medical  and  educa- 
tional circles;  yea,  even  in  councils  and  cabinets.  Eminent  medical 
gentlemen  have  pursued  their  investigations  into  the  question  of 
postures  with  praiseworthy  ability  and  exemplar}'  patience.  AVTiilst 
teachers  have  been,  as  a  class,  wholly  quiescent,  such  men  as  Barnard, 
Cohn,  Coindet,  Carter,  Guillaume,  Leibrich,  Carpenter,  Von  Beuss, 
Lorenz,  Smith,  and  a  host  of  others,  have  been  indefatigably  working 
with  the  outcome  of  a  unanimous  pronouncement  that  all  the  ills  which 
initiated  the  inquiry  are  traced  to  the  postures  assumed  in  and  required 
by  the  "  slanting  writing  "  taught  in  our  schools.  One  writer  tells  us 
that  "  The  postures  of  young  people  assumed  in  the  sloping  writing  are 
**  one  of  the  chief  factors  in  the  production  of  spinal  cun^ature."  A 
second  authority  declares  these  posture  to  be  "without  doubt  recog- 
"  nisable  as  one  of  the  most  frequent  causes  of  crooked  growth." 

Were  this  the  only  effect  it  would  be  more  than  sufficient  to  justify 
a  thorough  investigation  into  the  whole  question ;  but  when  equally 
dismal  testimony  is  l)orne  to  the  injury  of  other  organs  and  the  inter- 
ference with  other  functions,  the  urgency  of  the  case  becomes  vital  and 
irresistible.  I  am  not  acquainted  with  any  work  that  so  fully  exhausts 
this  part  of  our  question  as  the  Reports  of  Drs.  Reuss  and  Lorenz, 
already  alluded  to. 

The  great  specific  for  these  abnormal  postures,  with  their  train  of 
disastrous  consequences,  is  "  vertical  writing."  The  material  difference 
between  this  upright  or  perpendicular  style  and  slanting  writing  is  in 
the  direction  of  the  down  strokes  of  the  letters :  in  the  former  being 
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definitely  and  absolutelj  upright,  in  the  latter  indefinitely  and  variously 
sloped  or  oblique.  The  difference  which  this  slight  and  seemingly 
insignificant  alteration  in  the  down  strokes  makes,  the  effect  which  it 
exerts  npon  the  writer  is  incredible,  and  when  in  conjunction  with  the 
minor  characteristics  of  the  system,  viz.,  shorter  loops,  minimum  thick- 
ness and  continuity,  the  results  are  almost  magical.  Before  detailing 
the  several  hygienic  merits  of  upright  penmanship,  I  would  make  grate- 
ful reference  to  some  of  the  professional  -statements  of  medical  men  in 
favour  of  vertical  writing.  I  say  grateful  reference,  for  to  a  teacher 
who  has  written  the  style  and  advocated  its  manifold  claims  to  superi- 
ority for  so  many  years,  who  has  been  met  with  derision  and  indifference,, 
with  incredulity  and  opposition,  from  almost  overwhelming  columns  of 
prejudiced  *  slopers ' — it  is  more  than  solacing  to  receive  the  repeated,  the 
unanimous,  and  the  independent  support  of  a  phalanx  of  medical  pro- 
fessors as  invincible  as  it  is  incontestable.  These  experts  (and  in  their 
own  department  they  constitute  our  only  qualified  judges)  declare  that 
"vertical  writing"  is  the  only  system  consistent  with  all  hygienic  prin- 
ciples, that  "  It  Ls  impossible  for  writers  to  avoid  twisting  the  spine 
**  unless  they  adopt  an  upright  style  of  caligraphy,"  that  "  The  absolute 
"  superiority  of  this  method  of  writing  over  other  methods  must  be 
"  recognised,"  and  that  "  Upright  writing  is  very  much  to  be  preferred 
"  to  oblique  writing." 

Now,  what  are  the  postures  or  what  is  the  position  prescribed  in 
tiie  vertical  writing  ?  In  one  word,  it  is  the  natural  position,  the  most 
normal  position  possible ;  indeed  it  is  the  posture  that  a  pupil  will 
instinctively  assume,  the  attitude  that  he  will  naturally  adopt  in  the 
effort  to  write  vertically.  Granted  that  the  book  lies  evenly  on  the 
desk,  and  that  the  scholar  has  been  duly  instructed  how  to  hold  his  pen 
between  the  thumb  and  two  forefingers,  the  writer's  position  is  dictated 
by  the  style  of  writing  adopted,  and  he  sits  evenly  and  straight  before 
his  desk,  with  both  arms  tlux)wn  freely  thereon,  the  whole  posture  being 
the  simplest  and  easiest  that  could  be  prescribed  for  the  efficient  per- 
formance of  the  work  to  be  done.  The  eye  looks  straight  down  upon 
its  task,  the  hand,  wrist,  and  arm  are  in  the  best  postiu^  for  a  running 
handwriting,  the  body  is  not  distresse<l  by  artificial  posing,  the  spine 
rests  in  a  perfectly  normal  condition,  the  chest  remains  unrestrained  by 
any  undue  leaning  forward,  and  the  writing  is  produced  under  the  most 
favourable  hygienic  conditions  with  the  least  expenditure  of  cnerg}',  and 
therefore  with  the  minimum  amount  of  weariness. 

Instead  of  the  oblique  position,  we  have  the  square  or  front 
posture ;  instead  of  the  head  all  awry,  we  have  a  straight  pose,  securing 
an  identity  or  parallelism  of  the  facial  and  chest  planes ;  instead  of  the 
elbows  close  in  to  the  side,  we  have  them  both  unrestricted  and  free ;  in 
place  of  the  oblique  and  consequently  delusive  view  of  the  book,  we 
secure  an  even  and  perfect  command  of  the  writing ;  and  instead  of  the 
awkward  sprawl  over  the  desk,  we  have  the  nearly  upright  position,  free 
from  even  the  tendency  towards  an  unhealthy  or  painful  attitude.  It 
may  be  safely  predicated  that  since  all  unnatural  positions  are  precluded 
from  the  system,  and  that  only  the  most  natural  and  easy  postures  are 
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demanded  by  it,  vertical  writing  in  this  relation  may  be  accepted  as 
strictly  fulfilling  every  hygienic  requirement. 

Moreover,  from  an  educational  point  of  view  vertical  writing  asserts 
its  hygienic  superiority,  if  we  contemplate  its  simplicity  and  the  resulting 
diminution  of  labour  in  teaching  and  acquiring  the  art.  This  economy 
I  have  frequently  demonstrated  as  amounting  to  from  30  to  40  per  cent, 
as  a  minimum.  Also  when  we  take  into  account  the  advantages  it  offers 
us  in  legibility  and  in  spee<l  (in  both  of  which  respects  it  is  far  ahead  of 
sloping  writing),  thus  securing  an  immense  saving  of  time  and  energy 
in  its  production  and  perusal,  we  are  driven  to  the  conclusion  tliat 
upright  penmanship  is  the  true  penmanship,  the  Ultima  Thule  of 
caligraphic  ambition,  giving  us  the  maximum  of  hygienic  merits  with  no 
detracting  disadvantages. 

A  word  as  to  the  actual  achievements  of  vertical  writing  recorded 
in  the  evidence  of  numerous  teachers  in  all  grniles  of  schools  where  it 
has  superseded  the  old  Italian  style.  And,  after  all,  this  test  of  expe- 
rience is  the  crucial  test  which  will  once  for  all,  and  which  has  once  for 
all,  determined  the  correctness  and  soundness  of  theoretical  medical 
experiments  and  deductions,  and  of  our  own  educational  categorical 
statements. 

We  are  enabled  to  say  that  the  evidence  is  onCy  undisturbed  by  a 
single  conflicting  dissentient.  Scores  and  hundreds  of  contributions  of 
this  kind  have  been  received,  yielding  a  magnificent  variety  of  testimony 
bearing  on  every  possible  question  in  the  controversy.  Briefly  sum- 
marised, the  evidence  goes  to  show  that  wherever  the  Vertical  Writing  has 
been  introduced  it — (o)  enkindles  a  greater  interest  in  the  art,  both  with 
teachers  and  children;  (6)  it  entails  much  less  labour  in  teaching; 
(c)  it  wonderfully  accelerates  the  rate  of  progress  and  improvement; 
{d)  it  attains  to  a  much  higher  standard  of  excellence,  and  develops  a 
much  greater  command  over  the  pen;  {e)  it  materially  increases  the 
speed  of  the  writer;  and  (/)  lastly,  it  disposes  finally  and  satisfactorily 
of  the  awkward  and  painful  postures  that  have,  under  the  regime  of 
JSloping  Writing,  created  such  havoc  in,  and  worked  such  irreparable 
mischief  to,  the  juvenile  constituency  for  so  many  years.  Encouraged  by 
these  unquestionable  facts,  by  the  harmony  and  concurrence  of  both 
medical  and  educational  evidence,  and  the  more  than  commensurate 
results  which  have  attended  its  introduction  and  a<loption,  one  can 
surely  be  justified  in  believing  that  the  day  is  not  far  <listant  when 
upright  penmanship  shall  have  the  pre-eminence,  and  when  (the  relation 
and  inseparable  connexion  of  hygiene  and  vertical  writing  being 
universally  recognised)  it  shall  not  need  the  protest  of  a  faculty  or 
Ihe  dictum  of  a  council  to  make  our  people  a  nation  of  vertical  writers, 
but  all  shall  write  vertically  from  the  least  even  to  the  greatest. 

It  is,  therefore,  with  the  most  profound  and  unqualified  pleasure 
that  I  am  thus  enabled  to  submit  to  this  Congress  the  practical  and 
combined  and  unanimous  experience  of  hundreds  of  teachers  in  support 
of  the  finding  which  so  many  distinguished  members  of  the  medical 
profession  in  this  and  other  countries  have  arrived  at  as  the  result  of 
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their  independent  and  scientific   iuvestigationsy  and  that  I  move  the 

following  Resolution : — 

**  That  as  the  hygienic  advantages  of  vertical  writing  have  been 
clearly  demonstrated  and  established,  both  by  medical  investigation 
and  practical  experiment,  and  also  that  by  its  adoption  the 
injurious  postures  so  productive  of  spinal  curvature  and  short- 
sight  are  entirely  avoided,  it  is  recommended  that  upright 
penmanship  be  introduced  and  generally  taught  in  our  elementary 
and  secondary  schools." 


Semonstrationen  die  Einfdhnmg  der  SteUschrift  in  die. 

SchxQen  betreffend. 

VON 

Dr.  med.  et  phil.  L.  Kotelmann,  Augenarzt  in  Hamburg.. 
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Unterden  Fragen,  welche  augenblicklich  die  Schulhygiene  bewegen,^ 
diirfte  eine  der  wichtigsten,  wenn  nicht  die  wichligste,  diejenige  nach 
der  Einfuhrung  der  Steilschrift  in  die  Schulen  seiu.  Denn  es  lasst  sich 
nicht  lengnen :  soviel  rationeller  auch  die  neueren  Schulbauke  als  die 
alteren  sind  und  soviel  auch  fortgesetzt  fiir  die  Verbesserung  derselben 
geschieht,  die  BEaltung  der  Kinder  beim  Schreiben  lasst  dennoch  zu 
wiinschen  iibrig.  Es  muss  daher  noch  irgend  ein  Faktor  nachteilig  auf 
dieselbe  einwirken,  und  als  diesen  Faktor  sieht  man  mit  Recht  die  in 
den  meisten  Schulen  iibliche  Schragschrift  an. 

Die  letztere  ist  erst  eine  Erfiuduug  der  Neuzeit.  Wahrend  des 
Altertums  und  des  ganzen  Mittelalters  wurde  steil  geschrieben. 

Ein  altagyptischer  Brief  aus  der  Eamseszeit  (14.  Jahrh.  v.  Chr.)> 
von  dem  Sie  hier  ein  Faksimile  sehen,  weist  Steilschrift  auf.  Dasselbe 
gilt  von  den  alteren  semitischen  Schriftarten  auf  phOnicischeu,  alt- 
hebraischen,  aramaisch-agyptischen,  palmyrenischen  Inschriften,  Miinzen 
und  G^emmen.  Auch  die  griechischen  und  lateinischen  Schriften,  mogen 
sie  nun  auf  Stein,  auf  Wachs,  auf  Papyrus  oder  einem  anderen  Stoffo 
geschrieben  sein,  zeigen  Steilschriftcharakter. 

Dass  dieser  auch  wahrend  des  Mittelalters  beibehalten  wurde^. 
beweisen  Schriftstiicke  aus  dem  8.  bis  16.  Jahrhundert,  welche  von 
Dr.  Schubert  aus  der  Sammlung  des  germanischen  Museums  in 
Numberg  verOfFentlicht  sind.  Aehnliche  Beispiele  von  Steilschrift  finden 
sich  in  dem  grossen  Prachtwerke :  "  The  Illuminated  Books  of  the 
"  Middle  Ages.  A  history  of  illuminated  books  from  the  IVth  to  the 
"  XVIIth  century,  by  Henry  Noel  Humphreys^  London,  1844,"  sowie 
in  Sickels  herrlichem  Buche:  "Monumenta  graphica  medii  aevi,"  das 
aus  Photographien  von  Urkundeu  auf  einzelnen  Kartons  besteht.  Von 
bekannteren  PersOnlichkeiten  des  Mittelalters  schrieben,  wie  Sie  hier 
sehen,  steil :  die  Mitglieder  der  Nilmberger  Patrizierfamilie  Pankra* 
(1498)   und  Brigitta  Holzschuher  (1509),  Alhrecht  Diirer   (1606), 
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Michel  Angela  (1510),  Leonardo  da  Vinci  (1517),  Luiher  (1520),  der 
Nurnberger  Kaufherr  Paulus  Behaim  (1533),  sowie  83  Jahre  spater 
der  Eutdecker  des  Blutkreislaufes  Harvey  (1616). 

Erst  um  die  Reformationszeit  findet  die  Schragschrift  Eingang, 
offenbar  well  jetzt  mehr  und  deshalb  sebneller  gesehrieben  wurde.  So 
zeigt  die  HancLjchrift  Isaac  Newtons  (1682)  aus  dem  britischea 
Museum  Schragschriftcharakter.  Als  Beispiel  von  Scbragschrift  aus 
dem  folgenden  Jahrbundert  lege  ich  die  Photographie  eines  Briefes 
von  Mozart  {n*l*7)  vor.  Die  unter  45°  geneigte  Schrift  wurde  in 
Deutscbland  1809  von  dem  Kalligraphen  JTeinri^*  in  Crefeld  eingefiihrt. 
So  wird  denn  Stcilschrift  heutzutage  nur  nocb  ausnabmsweise  gesehrie- 
ben, z.  B.  nach  dem  Vorgange  seines  Grossvaters  und  Vaters  von  dem 
deut^ben  Kaiser,  von  dem  friiberen  preussiscben  Kultusminister 
Falky  von  den  deutscben  Diehtem  Felix  Dahriy  Gustav  Freitag^  Ham 
Hopfen  und  Karl  Frenzel, 

Und  doeb  sollte  dieselbe  in  Scbule  und  Haus,  namentlich  in 
ersterer,  die  einzig  iiblicbe  sein.  Denn  nur  sie  verbiirgt  eine  riebtige, 
die  Wirbelsaule  und  das  Auge  niebt  gefabrdende  Korperbaltung  des 
Kindes.  Die  Steilsebrift  ist  niimlicb  nur  moglich,  wenn  das  Heft,  wie 
Sie  an  diesen  Abbildungen  mittelalterlicber  Sebreiber  seben,  genau  vor 
die  Mitte  des  Korpers  und  zwar  so  gelegt  wird,  dass  der  obere  Band 
desselben  parallel  mit  dem  Tischrand  verlauft.  Da  nun  naeb  dem 
Wundt'Lamanskyschen  Gesetze  die  Verbinduugslinie  beider  Augen- 
mittelpunkte,  die  sogenannte  Basallinie,  sicb  am  liebsten  parallel  mit 
der  Zeile  stellt,  so  folgt,  dass  nur  bei  der  eben  erwabnten  **graden 
Mittenlage"  des  Heftes  der  Kopf  aufrccbt,  d.  b.  obne  Abweicbung 
nacb  recbts  oder  links  bin,  gebalten  wird.  Liegt  das  Heft  dagegen 
scbrag  vor  dem  Scbreibenden  in  "scbiefer  Mittenlage,"  so  wird  der 
Kopf  nach  links  hiniibergeneigl,  um  die  Basallinie  in  parallele  Bichtung 
mit  den  von  links  unten  nach  recbts  oben  verlaufenden  Zeilen  zu 
bringen.  Damit  aber  nabert  sicb  nicht  nur  das  linke  Auge  der  Schrift 
mehr,  als  wiinschenswert  ist,  sondern  os  wird  auch  die  Wirbelsaule  nach 
recbts  ausgebogen,  so  dass  leicht  Myopic  und  Skoliose  entsteben. 

Nocb  verwerflicber  aber  als  die  "schiefe  Mittenlage"  ist  die 
^'  grade "  oder  "  schiefe  Recbtslage  "  des  Heftes,  bei  der  gleichfalls  nur 
scbrag  gesehrieben  werden  kann.  Bei  alien  Rechtsliigen  namlicb  werden 
Kopf  und  Bumpf  nacb  recbts  bin  gedrebt  und  das  reclite  Auge  der 
Schrift  mehr  geniihert  als  das  linke.  Aus  diosem  Grunde  pflegt, 
wie  durch  eine  umfassende  Statistik  von  Dr.  Schubert  nachgewiesen 
ist,  bei  verscbiedener  Brechkraft  beider  Augen  auch  das  recbts  dae 
starker  brecbende  zu  sein.  Eben  wegen  dieser  von  all(?n  Hygienikem 
anerkannten  Nachteile  einer  jcnlen  Recbtslage  des  Heftes  ist  dieselbe 
denn  auch  in  Bayern  fiir  Schulen  verboten.  In  Preussen  dagegen  wird 
sie,  wenn  wir  recht  berichtet  sind,  in  Lehrersemiuaren  und  Schulen 
nocb  vielfach  gelehrt. 

Wie  korrekt  die  Haltung  eines  steil  scbreibenden  Kindes  ist, 
erseben  Sie  aus  der  Photographie,  welche  ich  Ihnen  bier  zeige. 
Allerdings  vermag  auch  das  scbrag  schreibende  Kind  eine  Zeit  lang 


IHe  Einfuhrung  der  SieiUchrift  in  die  Schulen.  55 

aufrecht  zu  sitzen,  wofiir  aLs  Beleg  diese  Photographie  eines  russischen 
Gymnasiasten  dient.  Aber  meist  schon  nach  wenigen  Minuten  wird  die 
richtige  Haltung  bei  Schragschrift  aufgegeben,  und  die  Kinder  verfallen 
zam  Teil  in  die  wunderliehsten  Stellungen.  Am  deutlichsten  treten 
die  Vorzuge  der  Steilschrift  vor  der  Schragschrift  in  Bezug  auf  Korper- 
haltang  hervor,  wenn  man  steil  und  schrag  schreibende  Kinder  in 
naturgetreuen  Abbildungen  mit  einander  vergleicht.  Aus  der  Schule 
des  Herm  Emanuel  Bayr  in  Wien  ist  berichtet  worden  und  auch  aus 
diesen  Photographien  ersichtlich,  dass  man  sogar  von  hinten  her  steil 
und  schrag  schreibende  Kinder  an  der  Haltung  unterscheiden  kann. 
Einzig  und  allein  kurzsichtige  Schiller,  welche  keine  Augenglaser  tragen, 
sitzen  auch  bei  Steilschrift  schlecht,  d.  h.  vorniibergebeugt.  Diesem 
Uebelstande  aber  lasst  sich  leicht  durch  eine  Brille  fiir  die  Nahe 
abhelfen. 

Neben  den  hjgienischen  hat  die  Steilschrift  aber  auch  padagogische 
Vorzuge.  Schon  der  Umstand,  dass  die  Kinder,  welche  noch  keine  ernsten 
Schreibversuche  gemacht  haben,  ihre  ersten  Buchstaben  steil  zu  schreiben 
pflegen,  lasst  vermuten,  dass  diese  Schreibweise  die  uatiirlichere  ist. 
Aus  diesem  Gruude  wird  sie  auch  leichter  erlernt  als  die  Schragschrift  und 
also  Zeit  und  Arbeit  bei  ihrer  Einf  iihrung  erspart.  -  Ein  weiterer  Grund 
fur  ihre  leichtere  Erlernung  ist  der,  dass  sie  nicht  wie  die  Schrag- 
schrift an  eineu  bestimmten  schwer  innezuhaltenden  Neigungswinkel 
gebunden  ist.  So  kommt  es  denn,  dass  sich  nicht  nur  der  Uebergang 
von  der  Schragschrift  zur  Steilschrift  ohne  Miihe  voUzieht,  sondern 
dass  auch  Kinder,  welche  diesen  Uebergang  machen,  ihre  Handschrift 
nicht  selten  bedeuteud  verbessern.  Liegt  in  dem  Gesagten  vor  allem 
ein  Vorteil  fiir  den  Schiller,  so  hat  auch  der  Lehrer  einen  solchen, 
indem  ihm  die  Disciplin  bei  steil  schreibenden  Kindern  keine  Milhe 
macht;  er  brauclit  seine  Kraft  nicht  auf  fortgesetzte  Ermahnungen 
zum  Gradesitzen  zu  verschwenden,  da  die  Steilschrift  ganz  von  selbst 
zu  richtiger  Korperhaltung  fiihrt.  Letzterer  Punkt  ist  namenthch 
auch  bei  der  Anfertigung  der  Hausaufgaben  wichtig.  Hat  der  Schiller 
diese  in  Steilschrift  geschrieben,  so  ist  man  sicher,  dass  er  die  richtige 
Kdrperhaltung  dabei  eingenommen  hat. 

Unter  diesen  Umstanden  haben  sich  denn  auch  zahlreiche  Medi- 
ziner  und  Padagogen  zu  gunsten  der  senkrechten  Schrift  aiusgesprochen. 
Aus  medizinischen  Kreisen  ist  in  erster  Linie  das  Gutachten  des 
Obersten  Sanitatsrates  in  Wien  zu  nennen.  Dieser  hat  in  seiner 
Sitzung  vom  14.  Februar  d.  J.  einstimmig  erklart,  er  sei  von  der 
Zweckmassigkeit  der  Steilschrift  ilberzeugt  und  deshalb  an  das  k.  k. 
Unterriehtsministerium  das  Ersuchen  gerichtet,  die  geeigneten  Schritte 
zur  Einfuhrung  derselben  in  die  Schulen  zu  thun. 

Ebenso  sind  warme  Anhanger  der  Steilschrift  von  den  Anatomen 
Professor  Toldt  in  Wien,  von  den  Chirurgen  Professor  Kocher  in  Bern 
und  Professor  Lorenz  in  Wien,  von  den  Ophthalmologen  Professor 
ff,  Cohn  in  Breslau,  Professor  Fuchs  und  Professor  von  Heuss  in  Wien, 
von  den  Hygienikern  Professor  von  Fodor  in  Budapest  und  Professor 
Uffelmann  in  Bostock,  von  den  praktischen  Aerzten  Dr.  Jfilhelm  Mayer 
in  Purth. 
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Was  die  Padagogen  anbetriflft,  so  ist  nainentlicli  der  SchuUeiter 
und  Lehrer  der  K^lligraphie  Emanuel  Bayr  in  Wien  filr  die  Ver- 
breitnng  der  Steilschrift  in  Unterriehtsanstalten  unermiidlich  thfitig- 
gewesen.  Ebenso  haben  sammtliehc  Wiener  Bezirkslehrerkonferenzen^ 
mit  einziger  Ausnahme  derjenigen  des  X.  Bezirkes,  wo  nur  eine  sehr 
geringe  Majoritat  dagegen  war,  fiir  die  Einfuhrung  der  Steilschrift  in 
die  Schulen  gestimmt.  Auch  der  Liibecker  Lehrerverein  hat  in  seiner 
Sitzung  vom  15.  Mai  d.  J.  nach  einem  diesbeziigliehen  Vortrage  des 
Lehrers  G.  Hoffmann  erklart,  dass  die  senkrechte  Sehrift  die  geeignetste 
Schulschrift  sei.  Endlich  unterbreite  ich  Ihnen  hier  eine  grosse* 
Anzahl  Urteile  von  Lehrem  aus  Deutsehland,  Oesterreich  iind  der 
Schweiz,  welcho  bei  verschiedener  Motivierung  alle  darin  einig  sind, 
dass  bei  Sehulkindem  die  Steilschrift  an  die  Stelle  dor  S<.*hragst»hrift 
treten  muss.  Da  diese  Urteile  in  Steilschrift  geschriebon  sind,  so  geben- 
sie  zugleich  ein  Bild  von  der  grossen  Deiitlichkoit,  Leserlichkeit  und 
Schonheit  dersell>en. 

Dass  sieh  die  Sache  auch  praktiseh  durchfuhren  lasst,  dafiir  dienen 
diese  Steilschriftproben  von  Schiileru  und  Schiilerinnen  in  Niirnberg, 
Fiirth,  Schwabach,  Miinchen,  Berlin,  Hannover,  Flensburg,  Leipzig, 
ferner  in  Wien,  Wahring  bei  Wien  und  Prag,  sowie  in  Winterthur  und 
Eschlikon  in  der  Sehweiz  zum  Beweis.  Unter  diesen  Proben  befinden 
sich  sowohl  solche  von  Kindom,  welche  von  Anfang  an  Steilschrift 
geschrieben  haben,  als  auch  solche,  bei  denen  die  Steilschrift  an  Stelle 
der  friiher  geiibten  Schragschrift  getreten  ist.  Die  hohere  Schule  fur 
Madchen  in  Leipzig  hat  die  Eigeutumliclikeit,  dass  sie  l>eim  Schon- 
schreibunterrichte  in  Steilschrift,  alle  sonstigen  schriftlichon  Arbi»iten 
aber  in  Schragschrift  schreiben  lasst,  eine  Einrichtung,  die  uns  wenig 
empfehlenswert  scheint.  Natiirlich  sind  die  Steilschriftproben  der- 
jenigen Kinder  die  schonsten,  welche  wie  die  von  Fiirth,  Berlin  und 
Flensburg  schon  mehr(»rc  Jahre  steil  geschrieben  haben.  Ein  entschie- 
dener  Mangel  war  es,  dass  wir  bis  vor  einiger  Zeit  keine  Vorlagen 
fiir  Steilschrift  besassen.  Diesem  Mangel  ist  jetzt  durch  die  treffliche 
"  Schreibschule "  von  ScJiarff  und  durch  J.  Kauffs  "  Die  gerade 
Sehrift  bei  genuler  Korperhaltung "  abg(»holfen.  Ein  weiterer 
Fortschritt  fiir  die  praktische  Durchfiihrung  der  Steilschrift  in  Schulen 
ist  der,  dass  man  kiirzlich  in  Niirnberg  besondere  Schreibhefte  fiir 
dieselbe  herausgegeben  liat.  Da  namlich  auch  bei  grader  Mittenlage 
des  Heftes  die  reclite  Halfte  dessell>en  sich,  genau  genoinmen,  in 
Rechtslage  befindet,  so  hat  man  letztere  dadurch  zu  vorringern  gesucht, 
dass  man  besonders  schmale  Schreibhefte  fiir  Steilschrift  anfertigen 
liess. 

Zum  Schlusse  lege  ich  Ihnen  noch  die  in  Deutsehland  bisher 
erschienene  Litteratur  iiber  Heftlage  und  Schriftrichtung  vor,  welche, 
wie  Sie  sehen,  bereits  3  stattliche  Bande  umfa.<ist.  Zahlreiche  Manner 
haben  sich  um  diesen  Gegenstand  verdient  gemacht.  Ich  fiihre  nur 
Weber,  Cohn,  Berlin^  Bembold,  W.  Mayer,  Schenk,  Kocher,  Ellinger, 
Gross,  Staffel,  Bayr  und  Daiber  an.  Das  Verdienst  aber,  die  Vorziige 
der  Steilschrift  vor  der  Schragschrift  theoretisch  und  praktiseh  am 
sichersten  begriindet  zu  haben,  gebuhrt  dem  Niirnberger  Augenarzte- 
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Dr.  Paul  Schuberty  dem  ich  auch  einen  grossen  Teil  <les  hier  de- 
monstrierten  Materiales  verdanke.  Aus  dem  gleichen  Gninde  bin  'ich 
Herm  Professor  H,  Cohn  in  Brcslau  fiir  die  Ueberlassung  von 
Photographien  mittelalterlicher  Han<lschriften  aus  dem  britisehen 
Museum  Yeq>flichtet. 


>^=>^o^<- 


DISCUSSION. 

\  Voble  Smith  supported  the  resolution  mored  by  Mr.  Jackson. 
His  attention  was  first  called  to  the  subject  when  he  made  an  inquiry  for 
the  School  Board  for  London  some  years  ago.  His  observations  referred 
to  the  seats  and  desks,  but  he  found  that  the  School  Board  schools  were 
better  supplied  with  seats  and  desks  than  ordinary  schools.  He  thought 
the  subject  well  worth  attention,  and  he  further  advocated  the  use  of  a 
pencil  rather  than  pen  and  ink  for  school  exercises.  He  moved  as  an 
AmendmetU  "  to  omit  the  word  '  entirely '  and  substitute  the  words  '  to  a 
great  extent.' "  The  amendment  was  seconded  by  Dr.  Gladstone,  opposed 
by  Mr.  C.  £.  Keevil  and  Dr.  Button,  and  then  carried.  The  motion,  as 
amended,  was  carried,  with  one  dissentient. 
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A.  Jacobi,  M.D.,  New  York. 


-♦»♦" 


What  I  have  to  offer  to-day  is  but  a  summary  of  facts  and  dates 
It  is  good  principle  and  practice  to  look  about  now  and  then,  and  \iew 
the  progress  made  in  any  human  sphere ;  not  so  much  for  the  purpose 
of  enjoying  the  sense  of  having  accomplished  much,  as  to  behold  the 
height  you  have  to  climb,  so  far  above  you. 

A  hundretl  years  ago  there  was  no  law  regulating  the  relation  of 
the  working  people  to  their  employers  at  all.  Seventy -five  years  agOy 
and  later,  babies  of  three  and  four  years  had  to  work  in  mines  as  a 
matter  of  course,  and  dieil ;  little  children  were  employed  in  sweeping 
chimneys,  and  died  ;  the  pauper  quarters  and  poor  houses  were  emptied 
of  their  babies  and  children,  who  thus  proved  the  cheapest  raw  material 
that  could  be  used  in  the  interest  of  greedy  industry.  England,  being 
almost  the  only  country  in  which  the  industrial  and  manufacturing 
interests  flourished,  was  the  principal  theatre  of  these  abominations. 
But,  having  committed  the  first  and  greatest  sins,  she  was  the  first  to- 
retrace  her  steps  and  legislate  in  the  interest  of  the  helpless  creatures. 
Now,  tentative  and  empirical  as  all  the  legislation  has  been  both  in 
England  and  other  countries,  it  still  has  accomplished  very  much. 
Restrictions  have  gradually  been  iound  necessary  and  possible  in  regard 
to  the  ages  of  children  to  be  employed,  the  number  of  working  hours. 
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the  time  of  the  day,  the  months  of  the  year,  and  the  character  of  the 
work ;  and  in  ii^ny  parts  of  the  world  an  educational  test  is  applied. 
All  these  are  as  praiseworthy  as  they  have  proved  successful.  But  the 
tentative  and  empirical  nature  of  all  such  legislation  is  perhaps  shown 
hy  nothing  better  than  by  the  fact  that  the  agricultural  labours  of  the 
very  young  have  never  been  included  in  any  of  the  many  acts  provided 
for  the  protection  of  childhood. 

Legislation  for  the  purpose  of  confining  child-labour  within  certain 
limits  will  be  found  parallel  with  the  advancement  of  human  and  social 
culture  in  general.  But  to  look  upon  the  labouring  children  with 
merely  a  sympathetic  eye,  and  a  warm  heart,  does  not  cover  the  case 
at  all.  The  question  can  be  approached  both  with  a  sympathetic  warm 
heart  and  from  a  calculating  business  point  of  view.  In  America,  the 
legislative  interference  with  the  old  way  of  brutally  abusing  children  was 
first  launched  against  the  manufacturers  to  protect  the  young  against  the 
physical  dangers  resulting  from  premature  and  protructeil  work,  confine- 
ment, bad  air,  and  its  consequences ;  also  deformities,  losses  of  limbs 
and  lives.  But  the  study  of  the  discussions  of  h^gislative  bodies  and  of  the 
numerous  annual  reports  of  factory  insp(?ctors  of  a  dozen  States  of  the 
Union  and  provinces  of  the  Canadian  Dominion,  for  the  furnishing 
of  which  I  am  under  the  greatest  obligations  to  these  gentlemen,  has 
taught  me  that  the  laws  enacted,  one  by  one,  with  progressive  improve- 
ments in  their  tendencies  and  results,  were  less  the  results  of  warm-hearted 
impression,  than  of  clear-sighted  statesmansliip.  Early  child  labour 
interferes  with  schooling  and  education.  Child  labour  means  ignorance, 
ignorance  means  helplessness  and  poverty,  iK)verty  means,  or  may  mean, 
and  does  mean  in  a  hundred  thousand  cases,  shiftlessness  and  poorhouse, 
crime  and  prison.  Thus  human  society  protects  itself,  the  State  secures 
itself,  by  setting  its  face  against  premature  child-labour.  The  dwarfed 
physical  condition  may  people  the  hospitals  and  degenerate  the  physiccJ 
state  of  coming  generations — a  great  misfortune.  But,  what  is  more, 
the  results  of  ignorance  and  the  mental  degeneration  dei)ending  thereon 
will  destroy  the  life  of  any  nation.  We  in  America  are  in  great  danger. 
In  their  first  report  the  factor}*  insi^ectors  of  the  State  of  New  York 
(1887),  make  the  statement  that  American-lx)rn  childix»n  were  less 
educate<l  than  many  foreign-born,  to  such  an  extent  that  many  diil  not 
know  even  the  name  of  the  State  they  live<l  in. 

This  looks  almost  impossible  with  our  American  public  school 
system.  But  it  must  not  be  forgotten  that  the  children  of  the  most 
forlorn  and  ignorant  immigrants  are  called  American-l)orn,  and  are  very 
numerous  ;  and  many  of  those  childr(»n  who  themselves  come  from  foreign 
parts,  Germany  for  instance,  have  profited  by  the  system  of  compulsory 
education  prevailing  in  their  former  countries.  Now,  the  very  lowest 
politician  amongst  us  has  an  interest  in  the  stability  of  the  republic ;  the 
good  citizen  and  the  statesman  look  upon  the  permanence  and  perfection 
of  its  institutions  as  the  safeguard  of  its  own  future,  and  as  an  example 
for,  and  the  future  of,  mankind.  What  if  the  generations  of  America 
get  drowned  in  ignorance  ?  Our  dangers  at  this  very  time  are  very  great. 
We  have  to  digest  and  amalgamate  the  seven  millions  of  negros,  and  as 
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manj  more  illiterate  foreigners  who  found  a  liaven  on  our  shores,  and 
helped  to  develop  onward  their  material  resources.  But  while  so  doing 
the  tornado  of  the  immigration  of  the  scum  of  Europe,  the  sunny  ;K)uth, 
the  far  south-east,  the  medisBval  east,  is  sweeping  over  our  land.  Our 
country  gives  them  citizenship  within  five  years ;  many  of  us  are  afraid 
lest  the  conservative  high-mindedness  of  the  united  republics  will  cause 
the  victory  of  ignorant  and  uncouth  hordes  over  an  established  civilization. 
Education  is  the  only  safeguard,  but  education  requires  time,  and  time 
that  must  not  be  spent  in  manufacturing  establishments.  Early  child- 
labour  interferes  with  child-education.  That  is  why  most  American 
States  have  tried  to  defer  the  age  at  which  labour  in  manufacturing 
establishments  is  permitted ;  that  is  why  they  insist  upon  compulsory 
schooling. 

The  Commission  of  the  British  Parliament  appointed  in  1875 
to  consolidate  former  Acts  (those  of  June  ,22,  1802,  of  July  1819, 
of  January  1833,  of  1864,  1867,  1874,  and  many  others)  reported  in 
February  1876.  Its  work  resulted  in  "The  Factory  and  Workshop 
Act,  1878."  English  legislation  was  imitated  by  Austria-Hungary  in 
1859,  France  in  1874,  Switzerland  in  1877,  Germany  in  1878.  Of  the 
English  possessions  the  Presidency  of  Bombay  enacted  laws  regulating 
factories  and  workshops  up  to  1882,  the  province  of  Ontario  in  1884, 
and  that  of  Quebec  in  1885.  Some  of  the  United  States  took  the 
matter  up  soon  after  the  British  Consolidation  Act ;  New  Hampshire 
in  1879,  Maine,  Rhode  Island,  Vermont,  and  Maryland  in  1880, 
Massachusetts  in  1882^  New  Jersey  in  1883,  Ohio  in  1*884,  New  York 
in  1886,  Connecticut  and  Wisconsin  in  1887,  and  Pennsylvania  in  1889. 
It  will  be  noticed  that  no  southern  States  are  mentioned ;  but  it  must  not 
be  forgotten  that  these  StatCv**,  particularly  Georgia  and  Alabama,  are 
just  entering  upon  their  period  of  participating  in  the  methods  of 
industr}'  and  commerce  of  modern  civilization.  The  same  may  be  said 
of  many  northern,  or  rather  western  States. 

The  "  Second  Biennial  Report  of  the  Bureau  of  Labour  Statistics 
of  the  State  of  Minnesota,  1889-1890,"  by  John  Lamb,  Commissioner, 
contains  much  valuable  material.  Unfortunately,  the  State  of  Minne- 
sota has  no  laws  prohibiting  or  regulating  child-labour.*  It  is  true, 
"however,  as  I  stated  before,  tliat  the  System  of  employing  children  in 
&ctories  has  not  become  so  prevalent  in  Minnesota  as  in  many  of  the 
eastern,  southern,  and  central  States.  Less  than  half  a  dozen  establish- 
ments are  distinctively  operated  by  child's  labour.  Nothing  short  of  a 
census  inquiry  can  reach  the  bulk  of  the  children  employed,  for  they  are 
scattered  and  isolated.  Still,  the  great  manufacturing  and  mechanical 
industries  of  this  State  are  not  of  the  class  wherein  child  labour  can  be, 
to  any  extent,  profitably  employed. 

The  legislation  of  the  State  of  Wisconsin  is  about  as  defective  as  that 
of  Minnesota,  and  for  the   same   reason.     Only  Section   IV.   referring 

*  Personal  letter  from  Mr.  L.  G.  Powers,  Commissioner :  *'  Minnesota  has  no 
*^  UwB  relating  to  child's  labour  ;  hence  there  is  no  attempt  made  to  place  any 
^  restriction  upon  it." 
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to  the  "  Powers  and  duties  of  the  Bureau  of  Labour  and  Industrial 
Statistics,"  speaks  of  the  duty  of  the  Commissioner  to  examine     . 
.     .     .     "The   employment  of  illegal   child  labour,   the  exaction  of 
unlawful  hours  of  labour  from  women  and  children." 

But  factory  legislation  referring  to  chQdren  does  not  always  depend 
on  external  and  material  conditions,  but  sometimes  on  the  state  of  public 
conscience  and  social  culture,  which  are  not  always  identical  even  in  the 
older  commonwealths,  and  perhaps  even  sometimes  on  mere  thoughUess- 
eonservatism.  Consequently,  the  r^ulations  and  stipulations  differ  very 
much  in  different  communities ;  many  resemble  the  British,  many  are- 
more  advanced,  and  many  lag  behind. 

Thus,  for  instance,  Mr.  James  R.  Brown,  Inspector  of  the  Central 
District  of  the  Province  of  Ontario,  Canada,  finds  fault  (1890)  with  the 
legislation  in  force,  and  referring  to  the  State  of  Ohio,  where  nobody 
less  than  16  years  old  is  allowed  to  engage  in  hazardous  occupations,^ 
insists  that  14  years  should  be  declared  the  minimum  age  for  such 
emplo3anent.  Mr.  O.  A.  Roque,  of  the  Eastern  District,  proposes 
16  years  for  the  same  purpose,  and  adds,  in  referring  to  another  topic : 
"  In  my  report  of  1888, 1  stated  that  the  inspectors  would  be  consider- 
"  ably  assisted  in  preventing  the  employment  of  young  children  in 
"  factories  by  the  putting  in  force  of  the  school  law,  compelling  them  to 
"  attend  school,  but  up  to  this  time  I  have  obsen-ed  that  no  such  steps 
have  been  taken  in  any  locality  in  my  district,  except,  perhaps,  in  the 
city  of  Ottawa.  I  consider  that  this  object  could  be  more  effectually 
"  attained  by  an  amendment  to  the  Act  preventing  the  employment 
"  of  children  under  14  years  of  age  in  any  saw-mills,  and  of  children  in 
"  any  factory  covered  ^by  the  Act  under  the  age  of  16,  unless  such 
"  children  are  able  to  read  and  write,  and  a  certificate  to  that  effect 
"  be  furnished  to  the  inspector  whenever  required." 

From  a  paper  read  in  New  York  by  Inspector  Barber,  of  the 
Province  of  Toronto,  Canada,  before  the  Fourth  Annual  Convention  of 
Factory  Inspectors,  in  August  1890,  and  from  official  documents  kindly 
sent  me  by  that  gentleman,  I  present  the  following  statements :  The 
Ontario  Factories  Act,  in  force  in  the  Province  of  Toronto,  became  law 
in  1884,  but  the  inspectors,  of  whom  there  are  three,  were  not 
appointed  until  late  in  June  1887.  By  the  definition  of  a  factory 
(including  workshops)  no  place  of  employment  comes  within  the  juris- 
diction of  the  Act  unless  there  are  at  least  six  persons  employed;, 
originally  the  number  was  21  persons. 

No  girl  under  14  years  of  age,  and  no  boy  under  12  may  be 
employed.  Boys  between  12  and  14  years  of  age  must  produce  a 
certificate  of  age  from  a  parent  or  guardian.  This  is  to  prove  that  such 
boy  is  actually  of  the  alleged  age.  No  certificate  of  age  is  required  for 
girls,  but  the  inspectors  occasionally  demand  one  when  they  are  of 
opinion  a  girl  is  not  14  years  old.  The  inspector  also  has  the  power  to 
get  the  opinion  of  a  physician  as  to  a  child's  age,  and  such  opinion 
overrules  the  statement  of  a  certificate,  if  at  variance  with  it. 

The  hours  of  work  for  boys  under  14  years  and  females  of  any  age 
are  restricted  to  60  a  week  and  10  a  day ;  but  the  day's  work  may  exceed 
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10  hours  on  condition  that  the  number  of  hours  so  exceeded  be  taken 
off  Saturday's  working  hours. 

The  Act  in  no  way  restricts  the  working  hours  of  males  14  years 
old  and  upward,  nor  does  it  fix  the  time,  day  or  night,  for  beginning  or 
ceasing  work.  So  long  as  60  hours  a  week  are  not  exceeded  by  females 
and  children,  they  may  work  by  day  or  by  night,  as  the  case  may  be. 

The  chief  industries  in  Ontario  that  utilize  the  over-time  clauses  of 
the  Act  are  confectionery,  gloves,  hosiery,  knitted  goods,  shirts  and 
collars,  ladies'  underwear,  ivory  buttons,  fruit-canning  factories,  flannels, 
and  blankets.  The  confectionery  trade  is  pressed  with  orders  in 
November  and  December.  The  trade  in  clothing  and  textile  fabrics 
increases  during  the  season.  Fruit  and  vegetable  canning  factories 
frequently,  when  the  hour  for  ceasing  work  approaches,  have  a  quantity 
of  fruit  in  process.  So  the  law  has  given  considerable  latitude  to  these 
industries.  Fpr  the  latter  industry  there  is  no  restriction  as  to  the  age 
of  children  employed,  so  long  as  their  work  is  previous  to  the  cooking 
process ;  after  that  process  the  general  law  applies  in  any  case.  Sixty 
hours  are  a  week's  work  for  all  males  and  females  under  14  years  old, 
except  under  the  over-time  permit,  when  12|  hours  extra  may  be  worked 
in  five  nights  if  it  can  be  done  by  nine  o'clock.  Females  18  years  old 
and  upward  may  work  later. 

Here  are  plenty  of  loopholes  for  the  carelessness  of  parents,  and  the 
greediness  of  trade. 

The  Province  of  Quebec  adopted  on  December  30th,  1890,*  the 
following : — 

No  male  child  aged  less  than  14  years,  and  no  girl  aged  less  than 
15  years  can  be  employed  in  a  tobacco  or  cigar  factory.  In  factories 
indicated  in  another  list  as  unhealthy  and  dangerous,  the  age  of  the 
employed  cannot  be  less  than  16  years  for  boys  and  18  years  for  girls. 

In  all  factories  other  than  those  above  mentione<l,  the  age  must  not 
be  less  than  12  years  for  boys  and  14  for  girls. 

There  is  no  law  that  children  and  women  must  not  work  in  the 
night.  Under  the  law,  however,  the  time  between  midnight  of 
Saturday  and  midnight  of  Sunday  must  not  be  utilised.  Indeed,  alter- 
nate gangs  have  been  kept  at  work  in  many  instances. 

There  is  no  sort  of  compulsory  education  law,  and  no  e<lucational 
test  like  that  of  Crieat  Britain.  Therefore,  one  of  the  inspectors  recom- 
mends half-time  work  for  children,  particularly  as  it  has  been  found  by 
experience  that  though  there  be  evening  school*,  the  overworked 
children  cannot  avail  themselves  of  them. 

In  New  Hampshire  J  no  child  under  10  to  be  employe<i  by  any 
manufacturing  corporation.  No  child  nmler  12,  who  has  not  attended 
the  school  of  the  district  the  whole  time  it  was  kept  open.  None 
under  14,  unless  he  has  attended  school  six  months.  None  under  15, 
more  than  10  hours  per  day  without  written  cons^-nt  of  parent  or 
guardian.  None  under  16,  unless  he  has  attemled  Krhool  for  12  weeks 
during  the  preceding  vcat,  and  no  child  under  said  age  frhall  fje  employed 


*  Not  until  then  vas  tbeie  aoTthini^  like  a  cbsHficatio&  of  diuigcrous  trades. 
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(except  in  vacation  time)  who  cannot  write  legibly  and  read  fluentlj 
"  in  the  readers  of  third  grade." 

The  law  of  Maryland  prohibits  the  employment  of  children  under 
16  years  of  age  in  factories  for  more  than  10  hours  per  day,  but  has  no 
limitation  of  age. 

In  Rhode  Island^  no  child  under  12  years  of  age  can  be  employed 
in  any  manufacturing  establishment.  None  between  12  and  16,  more 
than  11  hours  in  any  day,  nor  before  5  a.m.,  nor  after  7.30  p.m.  None 
under  15,  unless  he  has  attended  school  at  least  three  months  during 
the  preceding  year ;  and  no  such  child  shall  be  employed  for  more  than 
nine  months  in  any  year. 

In  Vermont^  children  under  10  must  not  be  employed  at  all ; 
between  10  and  15,  not  in  mill  or  factory  unless  they  have  received  three 
month's  schooling  the  preceding  year;  under  15,  not  more  than  10 hours 
per  day. 

The  Child  Labour  Law  of  the  State  of  Maine  prohibits  the  em- 
ployment of  minors  under  12  years  of  age,  and  .fixes  10  hours  per  day 
as  the  maximum  length  of  time  in  which  all  children  between  the  ages 
of  12  and  15  are  permitted  to  work.  The  "  Fourth  Annual  Beport  of 
"  the  Bureau  of  Industrial  and  Labour  Statistics  for  the  State  of  Maine, 
"  1890,"  by  Samuel  W.  Matthews,  CommissiontT,  August,  1891, 
remarks  that  a  number  of  large  manufacturing  establishments  do  not 
care  to  employ  children  l)etwec*n  the  ages  of  12  and  15,  for  this  reason  : 
Under  the  present  law  the  children  l)etwoen  the  ages  above-named,  are 
compelled  to  attend  school  for  a  part  of  the  year,  and  owing  to  this  fact, 
many  establishments  liave  substituted  older  help  in  place  of  these  school 
children.  It  also  complains  that  it  is  more  the  jmrents  than  the  manu- 
facturers who  openly  or  stealthily  oppose  the  law ;  and  also  that  there  is 
no  uniform  system  as  to  the  issuing  of  school  certificates ;  and  lastly, 
that  there  is  no  good  compulsory  education  law.  The  law  in  Maine  to 
compel  the  attendance  of  truant  children  is  practically  a  dead  letter,  and 
has  been  so  for  years,  excepting  in  one  or  two  cities,  where  special 
officers  are  provide<l  to  enforce  it.  The  manufacturer  often  complains 
that  he  sends  the  children  out  of  his  establishment  to  go  to  school,  but 
instead  of  so  doing  they  spend  their  time  running  al)out  the  streets. 
Therefore  a  law  similar  to  the  New  Jersey  Compulsory  Education  Law 
of  1885  is  recommended.* 

In  the  State  of  New  Jersey^  no  boy  under  the  age  of  12  years,  nor 
any  girl  under  14  years  of  age,  shall  be  employed  in  any  factory,  work- 
shop, mine,  or  establishment  where  the  manufacture  of  any  goods 
whatever  is  carried  on,  and  no  child  between  the  ages  of  12  and  15 

*  The  New  Jersey  Compulsorj  Education  Law  of  1885  enacts  **  that  in  all  cities 
*'  having  a  duly  organised  police  force,  it  shall  be  the  duty  of  the  police  authority, 
"  at  the  request  of  the  inspectors  of  factories  and  workshops,  or  of  the  school 
"  authority,  to  detail  one  or  more  members  of  the  said  force  to  assist  in  the  enforce- 
"  ment  of  this  Act  and  in  districts  having  no  regular  police  force,  subject  to  this 
"  Act,  it  shall  be  the  duty  of  the  Board  of  Education,  or  the  school  district  officers 
"  to  designate  one  or  more  constables  of  said  city,  township,  or  village,  whose  daty 
«  it  shall  be  to  assist  in  the  enforcement  of  this  Act,  as  occasion  may  require." 
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jears  shall  be  employed  in  any  factory,  workshop,  mine,  or  establishment 
where  the  manufacture  of  any  kind  of  goods  whatever  is  carried  on, 
unless  such  child  shall  have  attended,  within  12  months  immediately 
preceding  such  employment,  some  public  day  or  night  school,  or  some 
well  recognised  private  school ;  such  attendance  to  be  for  ^ye  days  or 
evenings  every  week  during  a  period  of  at  least  12  consecutive  weeks, 
which  may  be  divided  into  two  terms  of  six  consecutive  weeks. 

In  Massachusetts^  no  child  under  13  years  of  age  shall  be  employed 
at  any  time  in  any  factory,  workshop,  or  mercantile  establishment.  No 
such  child  shall  be  employed  in  any  indoor  work,  performed  for  wages 
or  other  compensation,  to  whomsoever  payable,  during  the  hours  when 
the  public  schools  of  the  city  or  town  in  which  he  resides  are  in  session, 
or  shall  be  employed  in  any  manner  during  such  hours  unleas  during  the 
year  next  preceding  such  employment  he  has  attended  school  for  at  least 
30  weeks  as  required  by  law. 

No  child  under  14  years  of  age  shall  be  employed  in  any  manner 
before  the  hour  of  6  o'clock  in  the  morning  or  after  the  hour  of 
7  o'clock  in  the  evening.  No  such  child  shall  be  employed  in  any 
factory,  workshop,  or  mercantile  establishment,  except  during  the 
vacation  of  the  public  schools  in  the  city  or  town  where  he  resides. 

No  child  under  16  years  of  age  shall  be  employed  in  any  factory, 
workshop,  or  mercantile  establishment,  unless  the  person  or  corporation 
employing  him  procures  and  keeps  on  file  the  certificate  of  his  having 
obtained  a  common  school  education. 

No  child  who  has  been  continuously  a  resident  of  a  city  or  town 
since  reaching  the  age  of  13  years  shall  be  entitled  to  receive  a  certificate 
that  he  has  reached  the  age  of  14  unless  or  until  he  has  attended  school 
according  to  law  in  such  city  or  town  for  at  least  30  weeks  since  reaching 
the  age  of  13,  unless  such  child  can  read  at  sight  and  write  legibly 
simple  sentences  in  the  English  language  or  is  exempted  by  law  from 
such  attendance. 

In  reference  to  the  condition  of  things  in  Massachusetts,  I  quote  a 
few  remarks  from  the  report  of  the  Chief  of  the  Massachusetts  District 
Police  for  the  year  ending  December  31st,  1889.  He  states  that  the 
main  objections  and  obstructions  both  in  regard  to  education  and  to  age 
come  from  the  parents  of  the  children  to  be  employed,  that  the  manu- 
facturers have  now  and  then  discharged  minors  who  have  refused  to  visit 
evening  schools.  It  is  also  complained  that  the  law  referring  to  com- 
pulsory education  and  school  certificates  is  still  ambiguous ;  but  it  is 
claimed  that  80  per  cent,  of  children  between  10  and  14  formerly  at 
work  are  now  receiving  an  education ;  and  that  there  are  but  few 
illiterate  minors  where  evening  schools  are  maintained.  Particular 
stress  is  laid,  and  justly  so,  on  chapter  348  of  the  Acts  of  1888,  section  2, 
which  reads,  "  No  child  under  14  shall  be  employed  in  any  manner 
before  the  hours  of  6  a.m.  or  after  7  pjn.,"  and  refers  to  theatres  or 
other  places  of  amusement. 

But  under  the  laws  of  Ohio,  the  employment  of  children  under 
12  years  is  only  forbidden  in  manufacturing  establishments,  while  other 
industries,  for  instance,  the  work  in  mercantile  establishments,  and 
hotels,  and  the  messenger  service,  are  entirely  unrestricted.     This  is 
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certainly  wrong,  inasmuch  as  in  many  particulars  this  labour  is  as 
pernicious  as  the  rest,  both  physically  and  morally.  Besides  much  of 
the  labour  connected  therewith  has  to  be  performed  in  the  night,  to  the 
detriment  of  the  general  condition,  and  particularly  of  the  eye-sight. 
Indeed,  Section  6896  of  the  Revised  Statutes  of  Ohio  forbids  the 
employment  of  children  under  18  years  for  a  longer  perio<l  than  10 
hours  per  day  or  60  per  week,  but  it  matters  not  when  this  employment 
takes  place,  whether  during  the  day  or  night.  This  compares  un- 
favourably with  New  York  and  Massachusetts,  both  of  which  forbid  the 
employment  of  children  under  18  and  of  women  after  9  p.m. 

Still,  on  the  8th  day  of  April,  the  general  assembly  of  the  State  of 
Ohio  passed  an  Act  to  prevent  the  engagement  of  children  in  such 
employment  whereby  their  lives  and  limbs  might  be  endangered,  or 
their  health  injured,  or  their  morals  be  likely  to  be  impaired. 

In  order  to  secure  uniform  obedience  to  the  law,  the  Chief  Inspector 
of  Workshops  and  Factories,  Mr.  William  L.  McDonald,  distribute<l 
directions*  in  reference  to  very  numerous  "  employments  at  which 
**  children  under  the  age  of  16  years  shall  not  be  engaged." 

In  the  State  of  Neto  Vorh^  no  child  under  14  years  of  age  can  be 
lawfully  employed  at  any  time,  or  for  any  period,  however  short,  in  any 
manufacturing  establishment. 

No  child  under  16  shall  be  employed  in  any  manufacturing  establish- 
ment who  cannot  read  an<i  write  simple  sentences  in  the  English 
language,  excepting  during  the  vacations  of  the  public  schools  in  the 
city  or  town  where  the  child  lives. 

The  name  and  age  of  every  child  under  16  years  of  age  must  be 
posted  in  the  room  wherein  it  is  employed.  A  register  must  be  kept  of 
all  children  under  16  years  of  age  employed  in  manufacturing  establish- 
ments ;  in  such  registers  nxws^i  be  recorded  the  name,  birthplace,  age, 
and  place  of  residence  of  such  cliildren.  This  affidavit  and  the  register 
must  be  pro<luced  on  demand  made  by  the  factory  inspector  or  any  of 
his  deputies. 

To  >'iolate  or  omit  to  comply  with  any  of  the  foregoing  requirements 
is  a  misdemeanor  punishable  by  a  fine  of  from  20  to  100  dollars,  or  by 
an  imprisonment  of  from  30  to  90  days,  or  by  both  fine  and  imprison* 
ment.  To  swwir  falsely  to  any  affidavit  as  to  age,  &c.  is  perjury,  and 
punishable  as  such. 

In  Connecticut,  no  child  under  13  years  can  be  employed  in 
mechanical,  manufacturing,  or  mercantile  establishments  at  any  time. 
Children  between  13  and  14  may  be  employed  if  they  have  attended 
school  for  60  days  within  the  preceding  12  months.  Children  under  13 
and  over  8  may  ha  employed  if  they  have  attended  school  for  120  days 
within  the  previous  school  year,  but  not  in  a  mechanical,  manufacturing, 
or  mercantile  establishment. 

In  Pennsylvania,  no  child  under  12  years  of  age  shall  be  employed 
in  any  factory,  manufacturing  or  mercantile  establishment.     No  child 


*  Seventh  Annual  Report  of  the  Department  of  Inspection  of  Workshop!  and 
Faetoriei  to  the  Genertd  Assembly  of  the  State  of  Ohio  for  the  year  1890. 
Ck>lambiis,  1891. 
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mider  16  shall  be  employed,  unless  there  be  first  provided  an  affidavit 
stating  the  age,  date,  and  place  of  birth  of  said  child.  No  minor  under 
16  shall  be  allowed  to  clean  machinery  while  in  motion.  But  no  person, 
firm,  or  corporation,  employing  less  than  10  persons  who  are  women  or 
children,  shall  be  deemed  a  factory,  manufacturing  or  mercantile 
establishment  within  the  meaning  of  the  law. 

This  latter  clause  is  unfortunately  found  in  the  laws  of  a  number  of 
States.  Thus  it  is,  that  under  the  authority  of  Society,  any  number 
of  children  may  be  employed  and  overworked.  Besides,  the  agricultural 
work,  the  messenger  service,  and  minor  occupations  about  the  houses, 
Testaurants,  &c.  are  not  considered  at  all.  The  theatrical  business  is 
mentioned  in  the  law  of  Massachusetts  only.  Thus  the  working  of  the 
laws,  such  as  they  are,  leave  much  to  be  desired.  Still,  things  arc  much 
improved  compared  with  what  they  were  before  the  enactment  of  those 
laws,  and  compare  favourably  with  the  condition  of  the  factor^'  children 
both  in  Great  Britain  and  Canada. 

How  timely  legislation  in  their  favour  really  is,  is  best  proven  by 
the  prevailing  tendency  to  coerce  them  into  factory  service. 

The  Census  Tables  of  the  United  States  of  1870  and  1880  exhibit 
an  increase  of  population  of  30*23  per  cent. ;  the  increase  in  the  number 
of  those  actually  engaged  in  gainful  occupations  was  much  greater,  and 
a  disproportionate  share  of  the  increase  falls  in  tlie  class  between  10  and 
15  years  of  age.  This  class  was  represented  in  1870  with  739,164  ;  the 
ratio  of  increase  of  this  class  was  18*65  per  cent.,  an<l  would  make  the 
proportionate  number  877,018.  The  actual  number  employed,  however, 
was  1,118,356,  with  a  relative  excess  of  241,338. 

The  object  of  child-labour  laws  is  to  prevent  the  child  from  being 
abused  in  the  interest  of  production,  and  from  being  crippled  in  its 
normal  development.  The  final  evolution  of  mankind  on  the  road  to 
culture  and  humanity  must  necessarily  include  the  full  development  of 
mental  and  physical  forces  of  the  growing  individual,  before  the  latter 
1*1  compelled  to  participate  in  the  labours  requiring  both.  However, 
for  the  period  of  social  progress  at  which  we  have  now  arrived,  this 
view  may  appear  Utopian.  But  the  very  ideas  regulating  our  present 
intercourse,  and  the  mutual  relations  of  capital  and  labour,  would  have 
appeared  Utopian  centuries  ago.  So-called  impossibilities  have  dis- 
appeared suddenly,  when  least  expected.  Mankind  will  sometimes 
adjust  long  continued  grievances  which  appeared  to  be  as  firmly  settled 
as  the  rocks,  in  sudden  explosions.  That  solemn  August  night,  a 
hundred  years  ago,  which  did  away  with  feudal  and  class  privileges 
and  prejudices,  and  the  outbreak  of  a  civil  war  to  wipe  the  spot  of 
huiuan  slavery  from  the  face  of  the  United  States,  prove  the  iK)ssible 
proximity  of  the  unexpected,  and  the  i>erfectibility  of  the  race. 

Thus  we  have  reason  to  hope  that  child-labour  will  be  more  and 
more  limited,  and  finally  disappear.  No  hard  labour  ought  to  be 
expected  of  the  individual  as  long  as  he  is  not  fully  develoi>ed.  Nor 
is  it  required.  As  early  as  1876  the  lloyal  Commission  api>oint«*d  in 
1875,  re[K)iied  as  follows:  "TVe  have  no  n«son  to  believe  that  the 
"  legislation  which  has  been  productive  of  such  marke<l  benefit  to  the 
^'  operatives  employed,  has  caused  any  serious  loss  to  the  industries  to 
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"  which  it  has  been  applied.  On  the  contrary,  the  progress  of  mann- 
"  facture  has  apparently  been  entirely  unimpeded  by  the  Factory  Acts ; 
"  and  there  are  but  few,  even  amongst  the  emplo}'ers,  who  would  now 
**  wish  to  repeal  the  main  pro\nsious  of  the  Acts,  or  would  deny  the 
"  benefit  which  has  resulted  from  them." 

I  do  not  care  to  discount  the  distant  future,  when  those  able  to 
work  will,  by  common  consent,  be  compelled  to  contribute  their  share 
to  the  required  production  of  material  and  intellectual  goods,  when  the 
working  power  of  millions  of  able-bodied  men  \vill  no  longer  be  spent 
on  the  gorgeous  display  of  alleged  preparations  for  war,  and  other 
millions  will  no  longer  waste  time  and  opportunities  on  distributing 
goods  by  waiting  for,  and  on,  customers ;  and  when  the  labour  necessary 
for  the  accumulation  of  products  will  be  no  longer  demanded  from  those 
who  would  serve  society  better  by  first  developing  their  physicjd  and 
intellectual  powers.  Therefore,  for  the  time  being,  we  have  ev(»ry 
reason  to  greet  with  satisfaction  the  wisdom  of  additional  legislation,  as 
suggested  by  the  Committee  on  Resolutions,  of  th(;  Fourth  Annual 
Convention  of  the  International  Association  of  Insi>octors  of  Factories 
and  Workshops  of  North  America  held  at  New  York  City,  August  27- 
30,  1890,  in  the  following  words: — "To  prevent  the  employment  of 
"  children  in  factories,  workshops,  and  mercantile  establishments  under 
"14  years  of  age,  and  compelling  all  children  of  such  age,  and  all 
"  unable  to  read  and  write  intelligibly  the  English  language  under 
"  the  age  of  16  years,  to  attend  some  public  or  private  school  until  so 
"  qualified.  To  prevent  the  employment  of  any  child  under  16  years 
"  of  age  in  any  hazardous  occupation,  or  in  which  its  health  is  liable 
"  to  be  impaired,  or  its  morals  corrupted,  and  the  employment  of  any 
"  minor  under  18  years  of  age,  or  of  any  woman  later  than  9  p.m.  or 
"  earlier  than  6  a.m.  of  any  day,  and  that  no  minor  under  18  years 
"  of  age,  or  woman,  sliall  be  employed  more  than  60  hours  in  one 
"  week ;  and  we  recommend  that  all  legislation  for  regulating  the  hours 
"  of  labour,  and  the  employment  of  women  and  minors,  be  made 
"  uniform  in  the  several  States,  excepting  in  th(i  Province  of  Quebec, 
"  where  French  is  sjwken  generally,  where  the  sjime  degree  of  efficiency 
"  should  be  required  in  the  French  or  English  language,  here  repre- 
"  sented.  That  laws  be  enacted  in  all  States  and  Provinces  requiring 
"  that  at  least  250  cubic  feet  of  air-si^acc;  be  provided  for  each  person 
"•  employed  in  workshops  during  tlu;  day-time,  and  400  cubic  feet 
"  during  the  night-time,  and  that  adecjuate  means  for  free  ventilation 
"  be  provided,  and  we  deem  it  advisable  that  children  in  our  public 
"  schools  be  taught  the  imix)rtance  of  the  preservation  of  health  in  all 
"  conditions  of  life,  and  a  knowledge  of  the  laws  of  hygiene  and 
"  sanitation." 

(Signed)         Evan  U.  Davis  (O.). 

L.  T.  Fell  (N.J.). 

Jos.  M.  Dyson  (Mass.). 

John  Traney  (X.Y.). 

Robert  Barber  (Canada). 

W.  S.  Simmons  (Conn.). 

Committee. 
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An  ol^ectionable  Feature  of  some  Burial  Societies  in  th^  relation 

to  Infant  Lifb  Insurance. 

BY 

Chables  E.  Paget,  M.E.C.S.,  D.P.H.,  Medical  Officer  of 
Health  for  the  County  Borough  of  Salford, 
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As  meilical  officer  of  health  for  a  large  manufacturing  borough,  the 
regular  occurrence  within  it  of  an  excessive  infant  mortality  has  neces- 
sarily occupied  much  of  my  attention. 

The  mere  fact  that  female  labour  is  at  a  premium  in  a  manufac- 
turing town  opens  up  at  once  many  roads  by  which  the  questions 
relating  to  the  possible  causes  of  high  infantile  mortality  may  be 
approached.  It  is,  moreover,  very  difficult  to  separate*  one  special  cause 
for  such  mortality  from  those  more  common  and  more  easily  recognisable 
causes  which  are  known  under  the  headings  of  hereditary-  predisposition^ 
food,  want  of  cleanliness  of  air,  soil,  and  water,  and  seasonal  diseases. 

In  the  course  of  my  inquiries,  however,  I  was  naturally  led  to 
consider  the  possible  influence  of  infant  insurance  as  a  predisposing 
cause  of  infant  mortality,  and  though  I  jim  unable  to  bring  forward 
evidence  of  a  decided  charact<^r  in  this  respect,  yet  there  are  certain 
circumstances  in  connexion  with  the  conduct  of  some  burial  societies 
which  it  seems  to  me  ought  to  be  more  widely  recognised  and  considered 
in  relation  to  the  main  question. 

A  liigh  infant  mortality  is  common  in  large  towns,  but  it  is  usually 
greatly  aggravatwl  in  large  manufacturing  towns ;  it  is  also  in  large  towns 
that  indiscriminate  infant  life  insurance  is  imder  the  least  restriction.  In 
the  first  place,  there  is  more  scope  for  the  collectors  of  a  society  in  a  town 
than  in  a  country  district,  and  more  chance  of  their  making  somc^thing 
of  a  living  out  of  the  collection  of  dues  and  the  increase  in  membership. 
But,  besides,  in  country  districts  th<»re  is  too  great  a  knowlwlge  of  one 
neighbour's  affairs  by  another,  and  too  many  i)etty  jealousies,  for 
suspicious  proceedings,  even  within  a  family  circle,  to  be  passed  over 
without  comment.  In  a  larger  community,  on  the  other  hand,  there  is 
a  tendency  towards  a  closer  union,  the  consequence  of  a  harder  struggle 
for  existence  imder  unfavourable  surroundings  and  arising  also  ii> 
respect  of  wage  and  other  social  matters  ;  there  may  also  jwssibly  he  a 
common  sympathy  over  the  difficulties  and  the  troubles  of  infant  rearing 
in  large  urban  districts.  Anyhow,  it  does  appear  as  if  there  was  a 
smaller  sense  of  parental  responsibility  in  towns  than  in  country  dis- 
tricts, and  certainly  when  the  mother  is  herself  a  wage-earner  that  is 
an  adverse  condition  against  which  a  weakly  child  has  further  to  contend 
in  its  struggle  for  existence. 

The  temptation  to  make  capital  out  of  weakly  infant  lives  nuist  be, 
among  some  of  the  poorer  classes  in  large  towns,  a  far  gre^^^ter  one  than 
most  people  can  estimate,  for  to  them  the  immediate  jw)sscssion  of  a  sum 
of  money  equal  to  or  double  a  week's  wages  is  probably  more  to  the 

£  2 


66  Sectiofi  IF. 

"  which  it  has  been  applied.  On  the  contrary,  the  progress  of  mann- 
"  facture  has  apjxirently  been  entin*ly  unimpeded  by  the  Factory  Acts ; 
"  and  there  are  but  few,  even  amongst  the  employers,  who  would  now 
**  wish  to  repeal  the  main  provisions  of  the  Acts,  or  would  deny  the 
"  benefit  which  has  resulted  from  them." 

I  do  not  care  to  discount  the  distant  future,  when  those  able  to 

work  will,  by  common  consent,  be  compi'lled  to  contribute  their  share 

to  the  required  protluction  of  material  and  intellectual  goods,  when  the 

working  power  of  millions  of  able-bodied  men  will  no  longer  be  spent 

on  the  gorgeous  display   of  alleged  pre^xinitions   for   war,  and   other 

millions  will  no  longer  waste  tiiue  and   opportunities  on  distiibuting 

goods  by  waiting  for,  and  on,  customers ;  and  when  the  lal)our  necessary 

for  the  accumulation  of  products  will  be  no  longer  demandtMl  from  those 

who  would  serve  society  better  by  first  developing  their  physiml  and 

intellectual   powers.     Therefore,   for   the    time   being,   we   have   every 

ivason  to  greet  with  satisfaction  the  wisdom  of  additional  legislation,  a.s 

suggested   by  the  Committee  on   Resolutions,  of   the   Fourth  Anniud 

Convention  of  the  International  Association  of  Insinrtors  of  Factories 

and  "Workshops  of  North  America  held  at  Xi-w  York  City,  August  27- 

30,  1890,  in  the  following  words: — "To  prevent  the  employment  of 

"  children  in  fivctories,  workshops,  and  mercantih*  (establishments  under 

"  14  years  of  age,  and  compelling  all    children  of  such  nge,  and  all 

"  unable  to  read  and  write  intelligibly    the  English   language    under 

"  the  age  of  16  years,  to  attend  some  public  or  private  school  until  so 

"  qiwlified.     To  pn»vent  the  employment  of  any  child  under  16  years 

"  of  age  in  any  haziirdous  occupation,  or  in   which  its  health  is  liable 

"  to  be  impaired,  or  its  monds  corrupttnl,  and  the  employmt*nt  of  any 

"  minor  under  18  years  of  age,  or  of  any  woman   later  than   9  p.m.  or 

**  earlier  than  6  a.m.  of  any  day,  and  that  no  minor  under  18  years 

"  of  age,  or  woman,  shall  be  employed  more  than  60  hours  in  one 

"  week;  and  we  recommend  that  all  legishition  for  regulating  the  hours 

"  of  labour,    anil    the   employment    of   women   an<l    minors,  Ih»   made 

"  unifonn  in  the  several  States,  excei)ting  in   the  Province  of  Quebec, 

"  where  Fnmch  is  sjwken  generally,  where  the  siuiie  ilegi*ee  of  efficiency 

"  should  be  required  in  the  French  or  English  language,  here  repre- 

"  sented.     That  laws  l)e  enacteil  in  all  States  and  Pix)vhices  requiring 

"  that  at  least  250  cubic  feet  of  air-space  be  provided  for  each  person 

"•  employe<l   in    workshops   during   the   day-time,   and   400  cubic  feet 

"  during  the  night-time,  and  that  adeipiate  meiuis  for  free  ventilation 

"  Ik*  providtnl,  and  we  dt*t*m  it   advisid^le  that   children  in  our  public 

"  schools  be  taught  the  imjwrtance   of  the  i)resi*rvati(m  of  health  in  all 

**  conditions   of  life,   and   a   knowleilge   of   the   laws  of   hygiene  and 

**  sanitation." 

(Signed)         Evan  U.  Davis  (O.). 

L.  T.  Fkix  (N.J.). 

Jos.  M.  DYSi)N  (Mass.). 

JoHx  Traney  (X.Y.). 

lU>nEKT  Barbek  (Canada). 

"NV.  S.  Simmons  (Conn.). 

Committee. 
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purpose  than  an  ailing  infant  that  is  absorbing  capital  without  much 
prospect  of  repaying  it.  At  the  same  time,  I  am  far  from  saying  that 
such  children  are  purposely  put  out  of  the  way,  mainly  because  I  have 
no  evidence  in  support  of  such  an  assertion,  and  so  far  I  am  in  agree- 
ment with  the  following  extract  from  a  report  of  "  the  Select  Committee 
on  Friendly  Societies,"  contained  in  the  Charity  Organisation  Review, 
of  Janiian'  1890 : — "  Admitting  that  insured  children  are  often  over- 
"  laid,  or  <lestroyed  by  improper  feeding,  we  may  yet  doubt  whether 
"  the  insurance  is  usually  the  cause  of  the  overlaying  and  bad  feeding. 
"  The  true  cause  may  be  simply  recklessness  or  ignorance.  Of  course 
"  it  cannot  Ik*  denied  that  particular  children  have  been  done  to  death 
"  for  the  sake  of  the  burial  money,  but  it  is  an  open  question  whether 
"  cases  of  the  sort  are  so  common  as  to  justify  the  legislature  in  for- 
"  bidding  the  insurance  of  young  children.  This  is  a  point  which  may 
"  be  argued  indefinitely." 

As  I  have  said,  with  the  fort^going  quotation  I  am  in  agreement ; 
but  there  is  a  line  at  which  I  think  that  the  legislature  is  in  duty  bound 
to  interfere. 

The  insurance  of  young  chil<L:t%n  Ls  not  universally  made  in  in- 
surance officer  such  as  most  persons  are  familiar  with,  for  I  have 
ascertained,  with  some  trouble,  that  certain  burial  societies  meet  to  pay 
claims  and  do  business  at  public-houses.  This  is  a  matter  of  some 
importance.  It  may  be  said  that  it  would  be  a  hardship  to  deprive  the 
poor  of  the  superior  pecimiary  mlvantages  of  mutiud  insurance,  that  a 
proprietary  office  wouhl  have  higher  rates  for  the  sake  of  the  profits, 
and  that  the  cheaper  insurance  society  might  be  allowe<i  to  meet  free  of 
cost  or  for  a  small  payment  in  any  place  it  chose.  To  this  I  would 
make  objection  (1)  that  no  one  wishers  to  deprive  the  poor  of  the 
benefits  of  mutual  insurance  societies ;  (2)  that  the  mutual  societies  of 
which  I  have  information  can  afford  to  and  do  pay  their  presidents  and 
secretaries  for  their  services,  and  can  probably  therefore  also  afford  to 
pay  for  rooms  in  which  to  transact  their  business ;  and  (3)  that  rooms 
can  always  be  found  for  the^se  societies  to  meet  in  on  reasonable  terms 
elsewhere  than  in  public-houses. 

The  three  or  four  burial  societies  to  which  I  am  referring  have 
these  special  objections  about  them,  namely,  that  they  meet  at  public- 
houses,  and  that  their  treasurers  are  the  hosts  of  the  houses. 

The  moral  eftecX  of  these  circumstances  must  be  considerable,  for 
there  is  thus  always  temptation  at  hand  for  parents  to  drown  their 
sorrow  and  to  treat  sympathising  friends  out  of  the  burial  claims,  and 
there  is  also  an  implied  obligation  on  claimant.s  to  spend  something  for 
the  good  of  the  house,  or,  in  other  words,  for  the  goo<l  of  the  treasurer. 
This  obligation,  however,  is  far  from  being  an  implieil  one.  I  can  find 
no  provision  in  any  of  the  rules  of  these  societies  for  the  payment  of 
the  treasurer  out  of  the  funds  of  the  societies,  as  in  the  case  of  the 
presidents  and  secretaries;  on  the  contrary,  the  remuneration  of  the 
treasurer  is  particularly  ordered  to  come  out  of  the  burial  claims  which 
are  paid. 
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To  give  some  idea  of  the  form  in  which  payment  is  ordered  to  be 
made  to  the  treasurer  out  of  the  burial  claims,  I  quote  the  following 
from  the  printed  rules  of  three  unregistered  societies  meeting  at  public- 
hooseSy  and  having  the  hosts  or  hostesses  thereof  for  their  treasurers  : — 
**  1.  Deducting  therefrom  for  all  under  12  months,  2*. ;  above  12, 
4*.,  to  be  left  in  the  treasurer's  hands  for  such  refreshment 
as  the  claimant  may  think  proper  to  take  from  the  house 
where  the  society  is  held  ;  if  the  claimant  takes  no  refresh 
ments  from  the  house,  then  the  treasurer  shall  receive  the 
sum  of  I*,  from  the  above  fund  for  his  services. 
**  2.  Deducting  therefrom  for  all  under  3/.,  2s. ;  3/.  and  upwards, 
4*.,  to  be  deposited  in  the  landlord's  hands  for  refreshments 
of  any  sort  the  said  claimant  may  think  proper  to  have  from 
the  house  where  the  fund  is  held.     If  no  refreshments  are 
taken,  they  sliall  receive  the  sum  of  3j.  extra,  and  leave  1*^ 
with  the  host  or  hostess.      The  president,  secretary,  and 
senior  collector  each  to  have  4d.  in  liquor  for  each  funeral^- 
to  be  paid  out  of  the  society's  funds. 
"  3.  Any  person  becoming  a  member  of  this  society  by  observing 
Kule  9,  and  paying  every  collection  for  one  month  shall  be 
entitled  to  the  sum  of  1/. ;  two  months,  21.  less  2«.,  which 
he  or  she  can  have  in  drink,  and  a  three  months'  member 
3/.  6*.,  and  4*.  worth  of  drink,  and  if  a  member  two  years, 
then  he  or  she  shall  be  entitled  to  3/.  16*.  and  4*.  worth  of 
drink  ;  but  if  any  member  at  the  time  of  his  or  her  death  be 
two  collections  in  arrears  the  said  member  shall  forfeit  10*.^ 
if  three  collections  1/.,  and  if  four  collections  he  or  she  to 
be  excluded  from  all  benefits  in  this  society." 
The  mildest  comment  that  any  one  could  make  on  these  provisions 
of  mutiial  burial  societies  must  be,  that  any  portion  of  the  insurance  or 
borial  money,  however  small,  should  be  taken  out   in   drink  is  very 
objectionable.     I  am  content  to  take  that  moderate  stand ;  but  I  plead 
that  such  an  objectionable  custom,  which  is  quite  contrary  to  the  spirit 
of  the  age,  should  be  made  illegal.     The  want  of  decency  the  rules 
display  is  amazing,  and  it  cannot  be  wondered  at  if,  with  such  induce^ 
ments  to  drown  their  grief,  parente  and  friends  of  the  deceased  ones  fail. 
to  sustain  the  genuine  article. 

On  the  facts  which  have  been  thus  brought  forward  I  believe  that 
the  l^islature  should  provide, — 

(1.)  That  every  mutual  insurance  society  should  be  registered  : 
(2.)  That  no  such  society  should  be  permitted  to  meet  in  any  place 
in  which  the  payment  of  wages  is  forbidden  under  the  Truck 
Act: 
(3.)  That  no  chief  ofl5cer  of  such  a  society  should  have  a  direct 

interest  in  the  office  of  the  society  : 
(4.)  That  all  the  chief  officers,  if  remunerated  for  their  services, 

should  be  paid  out  of  the  funds  of  the  society  : 
(6.)  That  no  deduction  whatever  be  permitted  from  the  burial  or 
insurance  claims  by  any  officer  of  the  society  for  any  pur-r 
pose  whatsoever. 
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I  have  thus  tried  to  draw  attention  to  one  feature  in  the  subject  of 
infant  life  insurance  which  seems  to  me  to  be  deserving  of  attention  in 
any  endeavour  to  regulate  the  manner  in  which  it  should  be  conducted ; 
the  whole  subject  is  one  of  the  most  difficult  with  which  we  have  to  deal 
in  the  present  day,  for  while  we  cannot  shut  our  eyes  to  the  possibility  of 
evil  arising  out  of  it,  we  must  hesitate  to  thwart  forethought  and  prudence 
among  the  poorer  classes.  I  feel  certain,  however,  that  the  prompt 
dissociation  of  burial  societies  from  public-houses  will  do  no  harm  to 
legitimate  insurance,  and  I  am  much  surprised  that  the  many  powerful 
advocates  of  temperance  reform  in  this  country  have  not  before  this 
prosecuted  a  vigorous  crusade  in  that  direction. 
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DISCUSSION. 

Dr.  H.  R.  Hutton  (Manchester)  said :  For  the  last  eight  years  I 
and  my  colleagues  at  the  Manchester  Children's  Hospital  have  in  our 
annual  reports  drawn  attention  to  the  existence  in  Manchester  and  Salfbrd 
of  burial  societies  which  have  their  head-quarters  at  public-houses,  and 
which  pay  some  portion  of  the  **  death  claims  "  in  drink.  For  a  time  the 
mere  existence  of  such  a  state  of  things  was  more  than  doubted,  and  I 
feel  that  Mr.  Paget  has  earned  our  hearty  thanks  for  bringing  the  matter 
to  the  notice  of  this  Congress,  and  for  furnishing  us  with  al)Solute  proofs 
of  the  truth  of  his  assertions.  With  a  view  to  strengthening  his  position, 
if  that  were  necessary,  I  have  carefully  gone  through  our  hospital  records, 
and  beg  to  lay  before  you  the  following  figures  and  statistics,  which 
relate  entirely  to  infants  and  children  of  not  more  than  14  years  of  age  : — 

In  1884,  71  per  cent,  of  the  children  who  died  were  insured  in  some 
one  or  more  clubs. 

In  1885  the  percentage  was  75. 

In  1889,  with  a  total  of  251  deaths,  184  were  insured,  and  of  these 
162  were  '*  in  benefit ''  at  the  time  of  death,  for  an  average  sum  of 
32.  49.  lid.    The  sum  total  assured  was  5232. 13«. 

In  1890  the  average  "  benefit  at  death  "  was  32.  3«. 

These  figures  show  to  how  great  an  extent  the  practice  of  insuring  the 
lives  of  infants  and  young  children  prevails  in  the  towns  named.  In  1889 
a  very  careful  inquiry  was  made  into  this  matter  among  our  out-patients, 
and  a  very  complete  record  kept.  I  find  that  of  the  first  consecutive  50 
children  who  died  in  that  year,  41  were  in  benefit  at  the  time  of  their 
deaths,  and  no  less  than  22  of  these,  or  over  50  per  cent.,  were  insured  in 
public-house  clubs,  or  clubs  which  paid  some  part  of  the  claim  in  drink. 

At  the  present  moment  there  are  at  least  six  such  societies  at  work  in 
Manchester  and  Salford. 

Nor  is  this  all.  Friends  and  relatives,  other  than  parents,  in  like 
manner  insure  children  in  these  clubs,  and  I  could  give  many  examples  of 
this  were  I  not  afraid  of  unduly  occupying  the  time  of  the  meeting.  I 
may,  however,  bo  allowed  to  give  particulars  of  a  few  of  the  most  glaring 
cases : — 

(1.)  On  the  death  of  an  infant  of  one  year,  the  parents  receive  4Z.,  and 
three  shillingsworth  of  drink,  from  a  public -house  club. 

(2.)  On  the  death  of  an  infant  of  four  months,  309.  and  one  pint  of 
spirits  is  paid. 
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(3.)  An  infant  of  three  months  dies,  insured  in  two  public-house  clubs 
for  a  total  of  21.  10«. 

(4.)  A  baby  of  two  months  eama  for  its  parents  by  its  death  only  11. , 
and  two  shillingRworth  of  drink. 

I  will  mention  but  one  more.  In  one  family  there  hare  been  five 
children,  of  whom  one  only  now  remains ;  the  others  have  died  at  the  ages 
of  11  months,  15  months,  21  months,  and  11  months  respectively.  In  each 
case  three  shillingsworth  of  drink  was  given  in  addition  to  the  insurance 
money,  which  amounted  to  the  sum  of  172.  The  father  of  those  children 
▼as  out  of  work  for  a  great  portion  of  the  time  during  which  these  deaths 
occurred.  I  .was  hardly  surprised  to  find  the  following  memorandum  on 
the  counterfoil,  "  Certificate  refused ;  wrote  to  coroner." 

To  conclude,  then,  the  facts  brought  to  your  notice  by  Mr.  Paget 
and  myself  prove,  I  think — 1.  The  frequency  of  infant  life  assurance. 
2.  The  prevalence  of  insurance  in  public-house  clubs.  8.  The  commonness 
of  the  practice  of  accepting  drink  in  part  payment  of  claims. 

And»  while  not  saying  or  even  believing  that  the  practices  here  con* 
demned  lead  parents  to  do  away  witb  their  infants,  I  do  think  that  the 
facts  revealed  point  to  the  existence  of  a  real  and  great  evil.  The  dread  of 
a  "  pauper  funeral  **  is  both  a  natural  and  a  salutary  one,  which  is  entirely 
removed  by  this  ready  method  of  providing  a  sum  of  money,  greatly 
exceeding,  in  many  cases,  the  costs  of  the  funeral ;  while,  combined  with 
the  specially  objectionable  practice  to  which  I  have  referred,  this  form  of 
infant  life  assurance,  in  my  opinion,  directly  encourages  reckless  and 
improvident  marriages,  neglect,  and  intemperance. 
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It  would  be  impossible  to  exaggerate  the  value  of  a  good  set  of 
teeth  in  a  healthy  mouth,  and  that  whether  the  denture  is  regarded  as  an 
important  organ  of  digestion,  as  a  valuable  factor  in  the  mechanism  of 
speech,  or  as  a  docorative  appendage  which  adds  to  the  beauty  or  attrac- 
tiveness of  its  owner's  appearance.  Yet  there  is,  probably,  no  portion 
of  the  physical  economy  which  is  so  generally  and  systematically 
neglected.  It  is  not  surprising,  therefore,  that  the  digestion,  the  speech, 
and  the  appearance  of  the  bulk  of  the  community  are  most  seriously 
affected  by  this  general  carelessness,  which  is  only  equalled  by  the 
ignorance  from  which  it  arises. 

Caries  is  the  scientific  name  of  the  disease  which  leads  to  the 
wholesale  disintegration  of  the  tissues  of  the  teeth  which  arc  the  hardest 
structures  entering  into  man's  composition.  Its  injurious  effects  arc 
enormously  increased  by  the  fact,  that  if  neglected  it  almost  inevitably 
leads  to  a  train  of  diseases  which  have  the  greatest  influence  upon  the 
well-being  of  the  entire  (Hrganifim. 
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A  communication,  read  to  the  British  Dental  Association  in  1885^ 
advocating  compulson'  attention  to  the  teeth  of  school  children, 
originated  a  movement  which  has  gone  on  with  increasing  force  and 
influence  ever  since.  The  practical  outcome  of  this  movement  was  the 
appomtment  of  a  committee  to  arrange  a  uniform  scheme  of  investigation 
as  to  the  condition  of  the  teeth  of  school  children  throughout  the 
country,  in  order  to  obtain  statistics  for  the  following  purposes  : — Firstly, 
to  acquire  a  more  exact  knowledge  of  the  condition  of  children's  teetb 
at  various  ages ;  and,  secondly,  to  show  by  means  of  the  facts  thus  acquired; 
the  (Usabilities  under  which  children  frequently  suffer  in  their  growth  and 
development,  and  the  important  bearing  this  condition  has  upon  the 
future  health  of  the  individual. 

This  investigation  is  still  far  from  being  complete,  but  a  sufficient 
number  of  examinations  of  a  reliable  nature  have  been  made  to  prove 
the  almost  appalling  frequency  of  dental  caries  and  other  diseases  of  the 
mouth,  especially  during  the  period  of  school  life. 

The  frequency  of  caries  is  <lue  to  a  variety  of  conditions  which  may 
be  assigned  to  two  distinct  categories,  the  one  intrinsic  and  the  other 
extrinsic.  Intrinsic  conditions  are  those  which  arise  from  incomplete 
development,  deficient  nutrition,  or  the  mal-position  of  individual  or  of 
several  teeth,  and  which,  by  lowering  the  co-efficient  of  resistance,  offer 
special  points  of  attack.  They  must,  therefore,  be  regarded  as  predis- 
posing conditions  in  contradistinction  to  all  extrinsic  agencies. 

Faulty  structure  of  the  teeth  is  the  most  important  of  all  the 
predisposing  causes  of  dental  caries.  Just  as  a  lump  of  U\h\Q  salt  dissolves 
more  rapidly  in  water  on  account  of  its  porosity  than  an  equally  large 
piece  of  rock  salt,  so  porous  dentine  is  more  rapidly  decalcified  thaa 
well  develojKjd,  firm  dentine,  because  the  acid  can  more  rapidly 
penetrate  the  tissue,  and  because  less  acid  is  required  to  complete  the 
decalcification. 

Deep  fissures  are  usually  found  on  the  grinding  surfaces  of  the 
bicuspid  and  molar  teeth,  frequently  on  the  lingual  surfaces  of  the  front 
teeth  and  more  rarely  on  other  surfaces.  These  naturally  favour  a 
continual  retention  of  food  particles  and  thus  induce  caries,  from  the 
absence  of  an  intact  covering  of  enamel.  If  the  enamel  itself  is  also 
poorly  developed  then  the  advance  of  disease  will  be  all  the  more  rapid. 
Not  infrequently,  owing  to  some  inflammation  while  the  tooth  is  being 
formed,  the  enamel  instead  of  being  evenly  distributed  over  the  dentine 
presents  a  pitted  or  deeply  furrowed  surface.  These  teeth  besides  being, 
as  a  rule  weak,  are  extremely  unsightly,  and  are  commonly  known  as 
honeycombed  teeth.  Occasionally  these  teeth  have  a  high  co-efficient 
of  resistance,  in  which  case  they  are  strong  but  extremely  ugly. 

A  crowded  condition  or  an  irregular  position  of  the  teeth  in  the 
jaws  predisposes  to  decay  by  forming  spaces  which  favour  the  accumu- 
lation and  retention  of  fermenting  and  acid-forming  substances  in 
contact  with  the  enamel ;  in  this  connexion  the  form  of  the  teeth  is 
not  without  considerable  influence,  as  teeth  with  convex  contiguous 
surfaces,  by  having  their  points  of  attack  reduced  to  a  minimum,  are 
relatively  less  subject  to  caries  than  teeth  with  flat  or  slightly  concave 
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surfaces.  Many  of  these  irregularities  are  entirely  due  to  preventable 
causes,  two  of  which  are  especially  important  as  affecting  that  period 
of  life  to  which  the  consideration  of  the  subject  is  at  present  necessarily 
limited. 

Premature  loss  of  temporary  teeth  is  probably  the  cause  of  some 
irregularities,  but  it  is  completely  overshadowed  by  the  more  disastrous 
effects  of  their  undue  retention.  The  roots  of  the  deciduous  teeth  are  not 
always  completely  removed  by  the  natural  process,  and  the  successional 
tooth  is  thereby  frequently  diverted  from  assuming  its  natural  position  in 
the  arch.  More  serious  effects,  however,  are  produced  by  the  retention 
of  temporary  teeth,  usually  in  a  carious  condition,  and  frequently  accom- 
panied by  a  chronic  abscess  formation,  which  originated  in  neglected 
caries.  Undue  retention  of  the  temporary  teeth  must  be  regarded  as 
a  predisposing  cause  of  caries,  if  only  from  the  fact  that  it  favours  the 
retention  of  fermentable  matter,  since  the  teeth  cannot  be  kept  clean 
either  spontaneously  by  the  tongue,  or  in  mastication,  or  artificially  by 
the  application  of  the  tooth-brush. 

A  recession  or  loosening  of  the  gums  from  neglect  of  the  teeth 
not  only  lays  bare  the  dentine,  but  also  permits  the  entrance  of  food 
particles  round  the  necks  of  the  teeth  or  into  i)ockets  formed  by  the 
loosening  of  the  gums  by  wliich  meiins  a  further  predisposing  cause 
for  caries  is  furnished.  This  condition  is  most  characteristic  of  a  later 
period  of  life  than  that  with  which  we  are  presently  concerned,  but  the 
results  of  the  examinations  of  the  teeth  of  school  children  prove  that 
although  this  condition  is  relatively  infrequent,  it  is  occasionally  found 
at  this  early  life,  when  it  is  usually  accompanied  by  deposits  of  tartar, 
which  may  be  of  very  considerable  quantity.  Such  a  condition  is 
entirely  du(;  to  defective  personal  hygiene  of  the  mouth.  Many  of  the 
teeth  of  the  school  cliildren  examined  show  that  they  were  in  many 
instances  remarkably  clean,  although  they  were  absolutely  innocent 
of  the  application  of  the  tooth-brush,  which  conclusively  proves  that 
mastication  properly  performed  and  aided  by  the  movements  of  the 
lips  and  tongue  is  a  highly  important  factor  in  keeping  the  teeth  clean, 
and  the  mouth  in  a  healthv  condition. 

Many  believe  that  a  predisposition  to  caries  may  be  inherited. 
It  cannot  be  denied  that  ba<lly-developed,  irregular  teeth  are  inherited ; 
and,  so  far,  inheritance  may  be  considered  as  a  predisposing  cause 
of  caries. 

With  regard  to  general  diseases  which  are  often  described  as 
predisposing  causes,  we  adopt  Miller's  view  that  they  should  rather 
be  regarded  as  "  exciting  causes  of  carias  by  imparting  an  acid  reaction 
"  to  the  buccal  juices." 

Many  authorities,  notably  Ghilippe  and  Magitot,  in  France,  and 
Harlan,  Sitherwood,  and  Kingsley,  in  America,  regard  excessive  intel- 
lectual work  during  childhood  and  adolescence  as  an  important  factor 
in  promoting  the  frequency  of  caries.  Gblippe  has  pointed  out  that, 
while  we  make  laws  in  order  to  prevent  children  working  in  factories 
at  an  early  age,  little  or  no  heed  is  paid  to  those  other  factories  usually 
known  as   "  schools,"   in  which  pupils  submit  spontaneously  to,  or  are 
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"  which  it  has  been  applied.  On  the  contrary,  the  progress  of  mann- 
"  facture  has  apparently  been  entirely  unimpeded  by  the  Factory  Acts ; 
"  and  there  are  but  few,  even  amongst  the  employers,  who  would  now 
**  wish  to  repeal  the  main  pronsions  of  the  Acts,  or  would  deny  the 
"  benefit  which  has  resulted  from  them." 

I  do  not  care  to  discount  the  distant  future,  when  those  able  to 
work  will,  by  common  consent,  be  compelled  to  contribute  their  share 
to  the  required  production  of  mat(»rial  and  intellectual  goods,  when  the 
working  power  of  millions  of  able-bodied  men  will  no  longer  l>e  spent 
on  the  gorgeous  display  of  alleged  preparations  for  war,  and  other 
millions  will  no  longer  waste  time  and  opportunities  on  distributing 
goods  by  waiting  for,  and  on,  customers ;  and  when  the  labour  necessary 
for  the  accumulation  of  products  will  be  no  longer  demanded  from  those 
who  would  serve  society  better  by  first  developing  their  physical  and 
intellectual  powers.  Therefore,  for  the  time  being,  we  have  eveiy 
reason  to  greet  with  satisfaction  the  wisdom  of  additional  legislation,  as 
suggested  by  the  Committee  on  Resolutions,  of  the  Fourth  Annual 
Convention  of  the  International  Association  of  Ins^x^tors  of  Factories 
and  Workshops  of  North  America  held  at  Xew  York  City,  August  27- 
30,  1890,  in  the  following  words: — "To  prevent  the  employment  of 
"  children  in  factories,  workshops,  and  mercantile  establishments  under 
"  14  years  of  age,  and  compelling  all  chikhvn  of  such  age,  and  all 
"  unable  to  read  and  write  intelligibly  the  English  language  under 
"  the  age  of  16  years,  to  attend  some  public  or  private  school  until  so 
"  qualified.  To  prevent  the  employment  of  any  child  under  16  years 
"  of  age  in  any  hazardous  occuimtion,  or  in  which  its  health  is  liable 
"  to  be  imimired,  or  its  morals  corruptinl,  and  the  employment  of  any 
"  minor  under  18  years  of  age,  or  of  any  woman  later  than  9  p.m.  or 
"  earlier  than  6  a.m.  of  any  day,  and  that  no  minor  under  18  years 
"  of  age,  or  woman,  shall  be  employed  more  than  60  hours  in  one 
"  week ;  and  we  recommend  that  all  k^gislation  for  regulating  the  hours 
"  of  labour,  and  the  employment  of  women  and  minors,  be  made 
"  uniform  in  the  several  States,  excepting  in  the  Province  of  Quebec, 
"  where  French  is  s^wken  generally,  where  the  same  degree  of  efficiency 
*'  should  be  require<l  in  the  French  or  English  language,  here  repre- 
"  sented.  That  laws  be  enacted  in  all  States  and  Provinces  requiring 
"  that  at  least  250  cubic  feet  of  air-space  b(»  i)ro\  ided  for  each  jKjrson 
"employed  in  workshops  during  the  day-time,  and  400  cubic  feet 
"  during  the  night-time,  and  that  adequate  means  for  free  ventilation 
"  be  provided,  and  we  deem  it  a<lvisable  that  children  in  our  public 
"  schools  be  taught  the  importance  of  the  preservation  of  health  in  all 
"  conditions  of  life,  and  a  knowledge  of  tlie  laws  of  hygiene  and 
"  sanitation." 

(Signed)         Evan  U.  Davis  (O.). 

L.  T.  Fkll  (N.J.). 

Jos.  M.  Dyson  (Mass.). 

John  Traney  (N.Y.). 

Robert  Barber  (Canada). 

W.  S.  Simmons  (Conn.). 

Committee. 
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An  olgectiosable  Feattire  of  some  Burial  Societies  in  their  relation 

to  Infant  Lifb  Insurance, 

BY 

Chables  E.  Paget,  M.R.C.S.,  D.P.H.,  Medical  Officer  of 
Health  for  the  County  Borough  of  Salford. 


♦«•»♦ 


As  medical  officer  of  health  for  a  large  manufacturing  borough,  the 
regular  occurrence  within  it  of  an  excessive  infant  mortality  has  neces- 
sarily occupied  much  of  my  attention. 

The  mere  fact  that  female  labour  is  at  a  premium  in  a  manufac- 
taring  town  opens  up  at  once  many  roads  by  which  the  questions 
relating  to  the  possible  causes  of  high  infantile  mortality  may  be 
approached.  It  is,  moreover,  very  difficult  to  separate'  one  special  cause 
for  such  mortality  from  those  more  common  and  more  easily  recognisable 
causes  which  are  known  under  the  headings  of  hereditary  predisposition, 
food,  want  of  cleanliness  of  air,  soil,  and  water,  and  seasonal  diseases. 

In  the  course  of  my  inquiries,  however,  I  was  naturally  led  to 
consider  the  possible  influence  of  infant  insurance  as  a  predisposing 
cause  of  infant  mortality,  and  though  I  am  unable  to  bring  forward 
evidence  of  a  decided  character  in  this  respect,  yet  there  are  certain 
circumstances  in  connexion  with  the  conduct  of  some  burial  societies 
which  it  seems  to  me  ought  to  be  more  widely  recognised  and  considered 
in  relation  to  the  main  question. 

A  high  infant  mortality  is  common  in  large  towns,  but  it  is  usually 
greatly  aggravated  in  large  manufacturing  towns ;  it  is  also  in  large  towns 
that  indiscriminate  infant  life  insurance  is  under  the  least  restriction.  In 
the  first  place,  there  is  more  scope  for  the  collectors  of  a  society  in  a  town 
than  in  a  country  district,  and  more  chance  of  their  making  something 
of  a  living  out  of  the  collection  of  dues  and  the  increase  in  membership. 
But,  besides,  in  country  districts  there  is  too  great  a  knowledge  of  one 
neighbour's  affairs  by  another,  and  too  many  petty  jealousies,  for 
suspicious  proceedings,  even  within  a  family  circle,  to  be  passed  over 
without  comment.  In  a  larger  community,  on  the  other  hand,  there  i* 
a  tendency  towards  a  closer  union,  the  consequence  of  a  harder  struggle 
for  existence  under  unfavourable  surroundings  and  arising  also  in 
respect  of  wage  and  other  social  matters  ;  there  may  also  possibly  l)e  a 
common  sympathy  over  the  difficulties  and  the  troubles  of  infant  rearing 
in  large  urban  districts.  Anyhow,  it  does  appear  as  if  there  was  a 
smaller  sense  of  parental  responsibility  in  towns  tlian  in  country  dis- 
tricts, and  certainly  when  the  mother  is  herself  a  wage-earner  that  is 
an  adverse  condition  against  which  a  weakly  child  has  further  to  contend 
in  its  struggle  for  existence. 

The  temptation  to  make  capital  out  of  weakly  infant  lives  must  be, 
among  some  of  the  i)oorer  classes  in  large  towns,  a  far  greater  one  than 
most  people  can  estimate,  for  to  them  the  immediate  possession  of  a  sum 
of  money  equal  to  or  double  a  week's  wages  is  probably  more  to  the 
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purpose  than  an  ailing  infant  that  is  absorbing  capital  without  much 
prospect  of  repaying  it.  At  the  same  time,  I  am  far  from  saying  that 
such  children  are  purposely  put  out  of  the  way,  mainly  because  I  have 
no  evidence  in  support  of  such  an  assertion,  and  so  far  I  am  in  agree- 
ment with  the  following  extract  from  a  n»port  of  "  the  Select  Committee 
on  Friendly  Societies,"  containe<l  in  the  Charity  Organisation  Review, 
of  January  1890 : — "  Admitting  that  insured  children  are  often  over- 
"  laid,  or  destroyed  by  improper  feeding,  we  may  yet  doubt  whether 
"  the  insurance  is  usually  the  cause  of  the  overlaying  and  bad  feeding. 
"  The  true  cause  may  be  simply  recklessness  or  ignorance.  Of  course 
"  it  cannot  he.  denied  that  particular  children  have  been  done  to  death 
"  for  the  sake  of  the  burial  money,  but  it  is  an  open  question  whether 
"  cases  of  the  sort  are  so  common  as  to  justify  the  legislature  in  for- 
"  bidding  the  insurance  of  young  children.  This  is  a  point  which  may 
"  be  argued  indefinitely." 

As  I  have  said,  with  the  fort^going  quotation  I  am  in  agreement ; 
but  there  is  a  line  at  which  I  think  that  the  legislature  is  in  duty  bound 
to  interfere. 

The  insurance  of  young  children  is  not  universally  made  in  in- 
surance offices  such  as  most  persons  are  familiar  with,  for  I  have 
ascertained,  with  some  trouble,  that  certain  burial  societies  meet  to  pay 
claims  and  do  business  at  public-houses.  This  is  a  matter  of  some 
importance.  It  may  be  said  tliat  it  woidd  be  a  hardship  to  deprive  the 
jpoor  of  the  superior  pecuniary  advantage's  of  mutual  insurance,  that  a 
proprietary  office  would  have  higher  rates  for  the  sako  of  the  profit^s, 
and  that  the  cheaper  insurance  society  might  be  allowed  to  meet  free  of 
cost  or  for  a  small  payment  in  any  place  it  chose.  To  this  I  would 
make  objection  (1)  that  no  one  wishers  to  deprive  the  poor  of  the 
benefits  of  mutual  insurance  societies ;  (2)  that  the  mutual  societies  of 
which  I  have  information  can  afPord  to  and  do  pay  their  presidents  and 
secretaries  for  their  services,  and  can  probably  therefore  also  afford  to 
pay  for  rooms  in  which  to  transact  their  business ;  and  (3)  that  rooms 
can  always  be  found  for  these  societies  to  meet  in  on  reasonable  terms 
elsewhere  than  in  public-houses. 

The  three  or  four  burial  societies  to  which  I  am  referring  have 
these  special  objections  about  them,  namely,  that  they  meet  at  public- 
houses,  and  that  their  treasurers  are  the  hosts  of  the  houses. 

The  moral  effect  of  these  circumstances  must  be  considerable,  for 
there  is  thus  always  temptation  at  hand  for  parents  to  drown  their 
sorrow  and  to  treat  sympathising  friends  out  of  the  burial  claims,  and 
there  is  also  an  implied  obligation  on  claimants  to  spend  something  for 
the  good  of  the  house,  or,  in  other  words,  for  the  good  of  the  treasurer. 
This  obligation,  however,  is  far  from  being  an  implied  one.  I  can  find 
no  provision  in  any  of  the  rules  of  these  societies  for  the  payment  of 
the  treasurer  out  of  the  funds  of  the  societies,  as  in  the  case  of  the 
presidents  and  gecretaries;  on  the  contrary,  the  remuneration  of  the 
treasurer  is  particularly  ordered  to  come  out  of  the  burial  claims  which 
are  paid. 
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To  give  some  idea  of  the  form  in  which  payment  is  ordered  to  be 
made  to  the  treasurer  out  of  the  burial  claims^  I  quote  the  following 
from  the  printed  rules  of  three  unregistered  societies  meeting  at  public- 
honseSy  and  having  the  hosts  or  hostesses  thereof  for  their  treasurers  : — 
**  1.  Deducting  therefrom  for  all  under  12  months,  2*. ;  above  12, 
4*.,  to  be  left  in  the  treasurer's  hands  for  such  refreshment 
as  the  claimant  may  think  proper  to  take  from  the  house 
where  the  society  is  held ;  if  the  claimant  takes  no  refresh 
ments  from  the  house,  then  the  treasurer  shall  receive  the 
sum  of  Is.  from  the  above  fund  for  his  services. 
"  2.  Deducting  therefrom  for  all  under  3/.,  2s. ;  31.  and  upwards, 
4*.,  to  be  deposited  in  the  landlonl's  hands  for  refreshments 
of  any  sort  the  said  claimant  may  think  proper  to  have  from 
the  house  where  the  fund  is  held.     If  no  refreshments  are 
taken,  they  shall  receive  the  sum  of  3j.  extra,  and  leave  1*. 
with  the  host  or  hostess.     The  president,  secretary,  and 
senior  collector  each  to  have  4d.  in  liquor  for  each  funeral,., 
to  be  paid  out  of  the  society's  funds. 
**  3.  Any  person  becoming  a  member  of  this  society  by  observing 
Kule  9,  and  paying  every  collection  for  one  month  shall  be 
entitled  to  the  sum  of  1/. ;  two  months,  21.  less  2s. ,  which 
he  or  she  can  have  in  drink,  and  a  three  months'  member 
3/.  6*.,  and  4s.  worth  of  drink,  and  if  a  member  two  years, 
then  he  or  she  shall  be  entitled  to  3/.  16*.  and  4*.  worth  of 
drink  ;  but  if  anv  member  at  the  time  of  his  or  her  death  be 
two  collections  in  arrears  the  said  member  shall  forfeit  10*.^ 
if  three  collections  1/.,  and  if  four  collections  he  or  she  to 
be  excluded  from  all  benefits  in  this  society." 
The  mildest  comment  that  any  one  could  make  on  these  provisions 
of  mutual  burial  societies  must  be,  that  any  portion  of  the  insurance  or 
burial  money,  however  small,  should  be  taken  out  in   drink  is  very 
objectionable.     I  am  content  to  take  that  moderate  stand ;  but  I  plead 
that  such  an  objectionable  custom,  which  is  quite  contrary  to  the  spirit 
of  the  age,  should  be  made  illegal.    The  want  of  decency  the  rules 
display  is  amazing,  and  it  cannot  be  wondered  at  if,  with  such  induce^ 
ments  to  drown  their  grief,  parents  and  friends  of  the  deceased  ones  fail 
to  sustain  the  genuine  article. 

On  the  facts  which  have  been  thus  brought  forward  I  believe  that 
the  l^islature  should  provide, — 

(1.)  That  every  mutual  insurance  society  should  be  registered  : 
(2.)  That  no  such  society  should  be  permitted  to  meet  in  any  place 
in  which  the  payment  of  wages  is  forbidden  under  the  Truck 
Act: 
(3.)  That  no  chief  oflBcer  of  such  a  society  should  have  a  direct 

interest  in  the  office  of  the  society  : 
(4.)  That  all  the  chief  officers,  if  remunerated  for  their  services, 

should  be  paid  out  of  the  funds  of  the  society  : 
(6.)  That  no  deduction  whatever  be  permitted  from  the  burial  or 
insuranoe  claims  by  any  officer  of  the  society  for  any  pur-* 
pose  whatsoever. 
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I  have  thus  tried  to  draw  attention  to  one  feature  in  the  subject  of 
infant  life  insurance  which  seems  to  me  to  be  deserving  of  attention  in 
any  endeavour  to  regulate  the  manner  in  which  it  should  be  conducted ; 
the  whole  subject  is  one  of  the  most  difficult  with  which  we  have  to  deal 
in  the  present  day,  for  while  we  cannot  shut  our  eyes  to  the  possibility  of 
evil  arising  out  of  it,  we  must  hesitate  to  thwart  forethought  and  prudence 
among  the  poorer  classes.  I  feel  certain,  however,  that  the  prompt 
dissociation  of  burial  societies  from  public-houses  will  do  no  harm  to 
legitimate  insurance,  and  I  am  much  surprised  that  the  many  powerful 
advocates  of  temperance  reform  in  this  country  have  not  before  this 
prosecuted  a  vigorous  cnisade  in  that  direction. 


DISCUSSION. 

Dr.  H.  R.  Hutton  (Manchester)  said :  For  the  last  eight  years  I 
and  m*y  colleagues  at  the  Manchester  Children's  Hospital  have  in  our 
annual  reports  drawn  attention  to  the  existence  in  Manchester  and  Salford 
of  burial  societies  which  have  their  head-quarters  at  public-houses,  and 
which  pay  some  portion  of  the  **  death  claims  '*  in  drink.  For  a  time  the 
mere  existence  of  such  a  state  of  things  was  more  than  doubted,  and  I 
feel  that  Mr.  Paget  has  earned  our  hearty  thanks  for  bringing  the  matter 
to  the  notice  of  this  Congress,  and  for  furnishing  us  with  absolute  proofs 
of  the  truth  of  his  assertions.  With  a  view  to  strengthening  his  position, 
if  that  were  necessary,  I  have  carefully  gone  through  our  hospital  records, 
and  beg  to  lay  before  you  the  following  figures  and  statistics,  which 
relate  entirely  to  infants  and  children  of  not  more  than  14  years  of  age  : — 

In  1884,  71  per  cent,  of  the  children  who  died  were  insured  in  some 
one  or  more  clubs. 

In  1885  the  percentage  was  75. 

In  1889,  with  a  total  of  251  deaths,  184  were  insured,  and  of  these 
162  were  ' '  in  benefit "  at  the  time  of  death,  for  an  average  sum  of 
32.  49.  I'id,    The  sum  total  assured  was  5232. 13«. 

In  1890  the  average  "  benefit  at  death ''  was  32.  3«. 

These  figures  show  to  how  great  an  extent  the  practice  of  insuring  the 
lives  of  infants  and  young  children  prevails  in  the  towns  named.  In  1889 
a  very  careful  inquiry  was  made  into  this  matter  among  our  out-patients, 
and  a  very  complete  record  kept.  I  find  that  of  the  first  consecutive  50 
children  who  died  in  that  year,  41  were  in  benefit  at  the  time  of  their 
deaths,  and  no  less  than  22  of  these,  or  over  50  per  cent.,  were  insured  in 
public-house  clubs,  or  clubs  which  paid  some  part  of  the  claim  in  drink. 

At  the  present  moment  there  are  at  least  six  such  societies  at  work  in 
Manchester  and  Salford. 

Nor  is  this  all.  Friends  and  relatives,  other  than  parents,  in  like 
manner  insure  children  in  these  clubs,  and  I  could  give  many  examples  of 
this  were  I  not  afraid  of  unduly  occupying  the  time  of  the  meeting.  I 
may,  however,  bo  allowed  to  give  particulars  of  a  few  of  the  most  glaring 
cases : — 

(1.)  On  the  death  of  an  infant  of  one  year,  the  parents  receive  4Z.,  and 
three  shillingsworth  of  drink,  from  a  public -house  club. 

(2.)  On  the  death  of  an  inOeint  of  four  months,  309.  and  one  pint  of 
spirits  is  paid. 
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(3.)  An  infant  of  three  months  dies,  insured  in  two  public-house  clubs 
for  a  total  of  2L  10«. 

(4.)  A  baby  of  two  months  eama  for  its  parents  by  its  death  only  11, , 
and  two  shillingRworth  of  drink. 

I  will  mention  but  one  more.  In  one  family  there  hare  been  five 
children,  of  whom  one  only  now  remains ;  the  others  have  died  at  the  ages 
of  11  m<mthB,  15  months,  21  months,  and  11  months  respectively.  In  each 
case  three  shillingsworth  of  drink  was  given  in  addition  to  the  insurance 
money,  which  amounted  to  the  sum  of  172.  The  father  of  these  childrea 
was  out  of  work  for  a  great  portion  of  the  time  during  which  these  deaths 
occurred.  I  .was  hardly  surprised  to  find  the  followLag  memorandum  on 
the  counterfoil,  **  Certificate  refused ;  wrote  to  coroner." 

To  conclude,  then,  the  facts  brought  to  your  notice  by  Mr,  Paget 
and  myself  prove,  I  think — 1.  The  frequency  of  infant  life  assurance. 
2.  The  prevalence  of  insurance  in  public-house  clubs.  8.  The  commonness 
of  the  practice  of  accepting  drink  in  part  payment  of  claims. 

And,  while  not  saying  or  even  believing  that  the  practices  here  con^ 
demned  lead  parents  to  do  away  witb  their  infants,  I  do  think  that  the 
facts  revealed  point  to  the  existence  of  a  real  and  great  evil.  The  dread  of 
a  "  pauper  funeral "  is  both  a  natural  and  a  salutary  one.  which  is  entirely 
removed  by  this  ready  method  of  providing  a  sum  of  money,  greatly 
exceeding,  in  many  cases,  the  costs  of  the  funeral ;  while,  combined  with 
the  specially  objectionable  practice  to  which  I  have  referred,  this  form  of 
infant  life  assurance,  in  my  opinion,  directly  encourages  reckless  and 
improvident  marriages,  neglect,  and  intemperance. 
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It  would  be  impossible  to  exaggerate  the  value  of  a  good  set  of 
teeth  in  a  healthy  mouth,  and  that  whether  the  denture  is  regarded  as  an 
important  organ  of  digestion,  as  a  valuable  factor  in  the  mechanism  of 
iqpeech,  or  as  a  decorative  appendage  which  adds  to  the  beauty  or  attrac- 
tiveness of  its  owner's  appearance.  Yet  there  is,  probably,  no  portion 
of  the  physical  economy  which  is  so  generally  and  systematically 
neglected.  It  is  not  surprising,  therefore,  that  the  digestion,  the  speech^ 
and  the  appearance  of  the  bulk  of  the  community  are  most  seriously 
affected  by  this  general  carelessness,  which  is  only  equalled  by  the 
ignorance  from  which  it  arises. 

Caries  is  the  scientific  name  of  the  disease  which  leads  to  the 
wholesale  disintegration  of  the  tissues  of  the  teeth  which  are  the  hardest 
structures  entering  into  man's  composition.  Its  injurious  effects  arc 
enormously  increased  by  the  fact,  that  if  neglected  it  almost  inevitably 
leads  to  a  train  of  diseases  which  have  the  greatest  influence  upon  the 
well-being  of  the  entire  cw:ganiffm. 
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A  cominunicAtion,  read  to  the  British  Dental  Association  in  1885^ 
advocating  compulsory  attention  to  the  teeth  of  school  children, 
originated  a  movement  which  has  gone  on  with  increasing  force  and 
influence  ever  since.  The  practical  outcome  of  this  movement  was  the 
appointment  of  a  committee  to  arrange  a  uniform  scheme  of  investigation 
as  to  the  condition  of  the  teeth  of  school  chihlren  throughout  the 
country,  in  order  to  obtain  statistics  for  the  following  purposes : — Firstly, 
to  acquire  a  more  exact  knowledge  of  the  condition  of  children's  teetb 
at  various  ages ;  and,  secondly,  to  show  by  means  of  the  facts  thus  acijuired, 
the  (Usabilities  under  which  children  frequently  suffer  in  their  growth  and 
development,  an<i  the  imi)ortant  bearing  this  condition  has  upon  the 
future  health  of  the  individual. 

This  investigation  is  still  far  from  being  complete,  but  a  sufficient 
number  of  examinations  of  a  reliable  nature  have  l>een  made  to  prove 
the  almost  appalling  frequency  of  dental  caries  and  other  di.seases  of  the 
mouth,  esijecially  during  the  period  of  school  life. 

The  frequency  of  caries  is  due  to  a  variety  of  conditions  which  may 
be  assigned  to  two  distinct  categories,  the  one  intrinsic  and  the  other 
extrinsic.  Intrinsic  conditions  are  those  which  arLse  from  incomplete 
development,  deficient  nutrition,  or  the  mal-position  of  individual  or  of 
several  teeth,  and  which,  by  lowering  the  co-efficient  of  resistance,  offer 
special  points  of  attack.  They  must,  therefore,  be  regarded  as  predis- 
posing conditions  in  contradistinction  to  all  extrinsic  agencies. 

Faulty  structure  of  the  teeth  is  the  most  important  of  all  the 
predisposing  causes  of  dental  caries.  Just  as  a  lump  of  table  salt  dissolves 
more  rapidly  in  water  on  account  of  its  porosity  than  an  equally  large 
piece  of  rock  salt,  so  porous  dentine  is  more  rapidly  decalcified  than 
well  developed,  firm  dentine,  because  the  acid  can  more  rapidly 
penetrate  the  tissue,  and  because  less  acid  is  roquirtnl  to  complete  the 
decalcification. 

Deep  fissures  are  usually  found  on  the  grin<iing  surfaces  of  the 
bicuspid  and  molar  teeth,  frequently  on  the  lingual  surfaces  of  the  front 
teeth  and  more  rarely  on  other  surfaces.  Tht^so  naturally  favour  a 
continual  retention  of  food  particles  and  thus  induce  caries,  from  the 
absence  of  an  intact  covering  of  enamel.  If  the  enamel  itself  is  also 
poorly  developed  then  the  advance  of  disease  will  l>e  all  the  more  rapid. 
Not  infrequently,  owing  to  some  inflammation  while  the  t<x)th  is  being 
formed,  the  enamel  instead  of  being  evenly  distributed  over  the  dentine 
presents  a  pitted  or  deeply  furrowed  surface.  These  teeth  besides  being, 
as  a  rule  weak,  are  extremely  unsightly,  and  are  commonly  known  as 
honeycombed  teeth.  Occasionally  these  teeth  have  a  high  co-efficient 
of  resistance,  in  which  case  they  are  strong  but  extremely  ugly. 

A  crowded  condition  or  an  irregular  position  of  the  teeth  in  the 
jaws  predisposes  to  decay  by  forming  spaces  which  favour  the  accumu- 
lation and  retention  of  fermenting  and  acid-forming  substances  in 
contact  with  the  enamel ;  in  this  connexion  the  form  of  the  teeth  is 
not  without  considerable  influence,  as  teeth  with  convex  contiguous 
surfaces,  by  having  their  points  of  attack  reduced  to  a  minimum,  are 
relatively  less  subject  to  caries  than  teeth  with  flat  or  slightly  concave 
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surfaces.  Many  of  these  irregularities  are  entirely  due  to  preventable 
causes,  two  of  which  are  especially  important  as  affecting  that  period 
of  life  to  which  the  consideration  of  the  subject  is  at  present  necessarily 
limited. 

Premature  loss  of  temporary  teeth  is  probably  the  cause  of  some 
irregularities,  but  it  is  completely  overshadowed  by  the  more  disastrous 
effects  of  their  undue  retention.  The  roots  of  the  deciduous  teeth  are  not 
always  completely  removed  by  the  natural  process,  and  the  successional 
tooth  is  thereby  frequently  diverted  from  assuming  its  natural  position  in 
the  arch.  More  serious  effects,  however,  are  produced  by  the  retention 
of  temporary  teeth,  usually  in  a  carious  condition,  and  frequently  accom- 
panied by  a  chronic  abscess  formation,  which  originated  in  neglected 
caries.  Undue  retention  of  the  temporary  teeth  must  be  regarded  as 
a  predisposing  cause  of  caries,  if  only  from  the  fact  that  it  favours  the 
retention  of  fermentable  matter,  since  the  teeth  cannot  be  kept  clean 
either  spontaneously  by  the  tongue,  or  in  mastication,  or  artificially  by 
the  application  of  the  tooth-brush. 

A  recession  or  loosening  of  the  gums  from  neglect  of  the  teeth 
not  only  lays  bare  the  dentine,  but  also  permits  .the  entrance  of  food 
particles  round  the  necks  of  the  teeth  or  into  pockets  formed  by  the 
loosening  of  the  gums  by  which  means  a  further  predisposing  cause 
for  caries  is  furnished.  This  condition  is  most  characteristic  of  a  later 
period  of  life  than  that  with  which  we  are  presently  concerned,  but  the 
results  of  the  examinations  of  the  teeth  of  school  children  prove  that 
although  this  condition  is  relatively  infrequent,  it  is  occasionally  found 
at  this  early  life,  when  it  is  usually  accompanied  by  deposits  of  tartar, 
which  may  be  of  very  considerable  quantity.  Such  a  condition  is 
entirely  due  to  defective  personal  hygiene  of  the  mouth.  Many  of  the 
teeth  of  the  school  children  examined  show  that  they  were  in  many 
instances  remarkably  clean,  although  they  were  absolutely  innocent 
of  the  application  of  the  tooth-brush,  which  conclusively  proves  that 
mastication  properly  performed  and  aided  by  the  movements  of  the 
lips  and  tongue  is  a  highly  important  factor  in  keeping  the  teeth  clean, 
and  the  mouth  in  a  healthy  condition. 

Many  believe  that  a  predisposition  to  caries  may  be  inherited. 
It  cannot  be  denied  that  badly-developed,  irregular  teeth  are  inherited ; 
and,  so  far,  inheritance  may  be  considered    as  a  predisposing   cause 

of  caries. 

With  regard  to  general  diseases  which  are  often  described  as 
predisposing  causes,  we  adopt  Miller's  view  that  they  should  rather 
be  regarded  as  "  exciting  causes  of  carias  by  imparting  an  acid  reaction 
"  to  the  buccal  juices." 

Many  authorities,  notably  Ghilippe  and  Magitot,  in  France,  and 
Harlan,  Sitherwood,  and  Kingsley,  in  America,  regard  excessive  intel- 
lectual work  during  childhood  and  adolescence  as  an  important  factor 
in  promoting  the  frequency  of  caries.  Gkilippe  has  pointed  out  that, 
while  we  make  laws  in  order  to  prevent  children  working  in  factories 
at  an  early  age,  little  or  no  heed  is  paid  to  those  other  factories  usually 
known  as   "  schools,"   in  which  pupils  submit  spontaneously  to,  or  arc 


74  SeOtan  IV. 

coerced  into,  intense  mental  work,  with  a  \\ew  to  some  examination 
which  crowns  their  studies  or  decides  their  future  career.  There  is,  on 
the  whole,  good  ground  for  believing,  as  these  authorities  maintain,  that 
premature  or  excessive  intellectual  work  reacts  upon  the  constitution 
of  the  teeth,  and  that  in  pupils  whose  scholastic  success  is  very 
remarkable,  caries  is  extremely  frequent. 

The  extrinsic  agencies  producing  caries  include  the  result  of  such 
general  diseases  as  scrofula,  rachitis,  dyspepsia,  fever,  and  others  such 
as  rheumatism,  gout,  <&c.,  not  usually  assoeiateil  with  the  period  of 
school  life.  Any  disease  (local  or  general)  which  has  the  effect  of 
acidifying  the  saliva,  should  be  regarded  as  an  exciting  cause  of  caries, 
and  therefore  demanding  special  attention  to  the  condition  of  the  mouth, 
with  a  view  to  the  neutralisation  of  the  saliva.  Increased  attention 
should,  therefore,  be  devoted  to  the  hygienic  care  of  the  mouth  during 
sickness,  instead  of  which  even  ordinary  precautions  are  relaxed.  Even 
when  the  patient  is  incapable  of  using  a  tooth-brush,  his  comfort  will  be 
increased  by  having  the  mouth  rinsed  by  an  antiseptic  wash. 

The  chief  exciting  cause  is  the  chemical  change  produced  by 
micro-organisms  in  the  fermentable  matter  lodged  upon  and  between 
the  teeth.  Caries  is,  therefore,  "  a  chemico-parasitical  process  consisting 
"  of  two  distinctly  marked  stages ;  first,  decalcification,  or  softening  of 
**  the  tissue,  and,  secondly,  dissolution  of  the  softened  residue."  The 
aci<ls,  which  effect  the  decalcifications,  are  derivo<l  almost  entirely  from 
amylaceous  and  saccharine  substances,  retained  in  the  fissures  and 
defects,  or  on  the  surfaces  of  the  teeth,  and  which  undergo  fermentation 
there.  It  is  no  new  idea  to  regard  the  acids  formed  from  sugar  as 
being  especially  injurious  to  the  teeth.  Miller  considers  that  starch  and 
amylaceous  substances  are  much  more  detrimental  to  the  teeth  than 
sugar,  particularly  as  sugar  being  readily  soluble  is  soon  carried  away, 
or  is  so  diluted  with  the  saliva  as  to  be  rendered  harmless,  whereas 
amylaceous  matter  adheres  to  the  teeth  for  a  greater  length  of  time,  and 
consequently  exercises  a  more  continued  action  tlian  sugar.  Fermentable 
albuminous  substances  mixed  with  the  saliva,  develop  but  small 
quantities  of  acids  which  soon  disappear. 

"  The  second  stage  of  caries,  namely,  the  dissolution  of  the 
**  softened  dentine  by  bacteria,  is  directly  tletectable  under  the 
"  microscope,  and  may  be  easily  accomplished  experimentally."  The 
albuminous  substance  contained  in  the  dentine  forms,  indeed,  an 
excellent  medium  for  the  growth  of  bacteria,  wntli  the  I'esult  that 
the  soft  tooth  tissue  is  dissolved  by  the  bacteria  ferment,  much  as  white 
of  egg  is  by  the  gastric  juice.  The  rapidity  with  which  the  process 
of  destruction  of  the  teeth  advances  in  any  mouth,  is  evidently  directly 
proportional  to  the  intensity  of  the  fermentation  going  on  in  the  ca\'itie8 
or  spaces  where  the  food  is  retained,  and  inversely  proportional  to  the 
power  of  resistance  of  the  tooth  substances. 

The  main  points  to  be  remembered  are  that  caries  is  due  to 
extrinsic  or  external  causes  which  proceed  from  without  inwards,  and 
that  as  they  affect  most  rapidly  and  completely  those  tissues  which  are 
richest  in  organic  matter,  the  dentine  of  which  the  biUk  of  the  tooth  is 
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composed  is  more  quickly  destroyed  than  the  enamel ;  and,  farther,  that 
the  action  of  micro-organisms  plays  by  far  the  chief  r61e  in  the  produc- 
tion of  caries.  In  a  scientifically  clean  mouth,  therefore,  there  can  be 
no  caries.  Prophylactic  precautions,  then,  must  consist  in  judicious 
efforts  to  sterilise  the  mouth,  for  it  is  obviously  impossible  to  confine 
the  diet  to  albuminous  fermentable  substances,  such  as  fiesh,  eggs,  &c. 

With  the  appearance  of  the  teeth  arises  the  necessity  for  the 
application  of  personal  hygienic  precautions.  In  determining  the  neces- 
sity for  these  precautions,  the  mouth  may  be  regarded  as  an  incubator, 
in  which,  not  only  are  the  conditions  of  heat,  humidity,  and  oxidation 
perfectly  realised,  but  bacteria  and  a  nutritive  medium  are  almost 
inevitably  constantly  present.  Having  thus  acquired  some  idea  of  the 
nature  of  the  disease,  and  of  the  causes  by  which  it  is  produced,  it  is  well 
worth  considering  how  far  these  latter  are  imder  our  control,  especially 
as  related  to  the  period  of  life  with  which  we  are  more  immediately 
concerned. 

Faulty  structure  is  mostly  dependent  upon  constitutional  conditions 
both  of  the  parent  and  the  child  during  the  earliest  part  of  the  formation 
period  of  the  teeth,  and  therefore  is  very  largely  l)eyond  our  control. 
It  is  important  to  remember,  however,  that,  although  the  period  of 
development  begins  particularly  early  in  life,  it  is  more  or  less  actively 
continuous  to  a  relatively  late  age,  as  the  process  of  calcification,  which 
begins  some  &vg  months  before  birth,  is  not  really  complete  until  the 
age  of  about  twenty.  It  is  evident,  therefore,  that  much  may  yet  be 
done  to  improve  the  quality  of  the  tooth  structure,  even  although  some 
injuries  and  defects  be  already  beyond  repair.  Both  the  bones  and 
teeth,  containing  as  they  do  a  large  percentage  of  earthy  matter, 
necessarily  require  during  the  period  of  their  growth  a  very  libeml 
supply  to  the  blood  of  those  constructive  substances  which  can  only  be 
derived  from  the  food. 

Those  food  stuffs  best  calculated  to  promote  the  formation  of  strong 
teeth  should  be  prominent  in  the  dietary  of  infants  and  children.  It 
would  take  too  long  to  discuss  the  most  appropriate  dietary,  suffice  it  to 
remember  that  the  chief  article  of  food,  the  so-called  staff  of  life,  is 
made  somewhat  of  a  broken  reed  by  the  senseless  practice  of  measuring 
its  quality  by  its  whiteness.  The  production  of  this  very  whiteness 
necessarily  means  an  exclusion  of  that  portion  of  the  wheat  which  is 
richest  in  nitrogenous  and  earthy  matter ;  while  again,  a  dark  or  brown 
colour  is  no  certain  test  of  its  dietetic  value,  for  much  of  the  so-called 
whole  meal  or  brown  bread  is  but  a  commercial  fraud.  The  bread  as 
made  for  and  supplied  to  our  prisons  may  be  taken  as  a  type  of  what 
wholesome  bread  ought  to  be.  As  oatmeal  is  a  well  I'ecognised  and 
wholesome  article  of  diet,  it  should  be  remembered  that  while  the 
removal  of  the  finer  bran  from  wheat  reduces  the  amount  of  nitro- 
genous and  fatty  contents  of  the  flour,  the  removal  of  the  husks  from 
oats  has  precisely  the  opposite  effect,  so  that  the  finer  the  oatmeal  the 
richer  it  is  in  those  ingredients. 

It  is  also  important  that  the  food  should  offer  to  the  teeth  a  salutnr}' 
resistance  which    they    must- overcome,   since    the   mechanical  action 
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exercised  by  such  food  stuffs  has  the  very  best  effect  upon  the  tooth 
structure.  It  is  a  well  recognised  law  of  general  application  that  every 
organ  which  we  do  not  use  ends  by  becoming  atrophied  from  loss  of 
its  functional  energy.  The  more  the  teeth  are  used  in  mastication  the 
better  will  they  be  able  to  stand  the  attacks  which  they  must  inevitably 
encounter.  If  this  is  once  rightly  apprehended  the  importance  of  the 
first  teeth  becomes  strikingly  obvious,  for,  as  the  "  Lancet,"  comment- 
ing on  Mr.  Fisher's  plea  for  the  compulsory  attention  to  the  teeth  of 
school  children,  says,  in  discussing  this  question :  **  If  we  wish  to  get 
"  at  the  root  of  the  evil  we  must  commence  our  treatment  with  the 
"  deciduous  teeth.  Many  patients — nay,  even  medical  practitioners — 
"  ask,  what  is  the  use  of  preser\'ing  teeth  which  have  only  to  serve  their 
"  purpose  for  a  time,  and  which  nature  vrill  replace  ?  If  a  surgeon 
^^  were  asked  what  is  the  use  of  provisional  callus  in  a  case  of  fracture 
^  his  answer  would  be  readily  formulated,  and  just  such  an  answer  is 
"  applicable  to  the  teeth.  "We  will  run  over  just  a  few  of  the  points 
'*  that  may  result  from  disease  of  the  teeth  and  its  neglect.  First,  with 
^^  regard  to  the  cliild's  health,  with  decay e<l  teeth  and  often  in  addition 
chronic  gumboils,  the  little  sufferer  is  kept  awake  at  night  and  his  diges- 
tion affected  by  inability  to  masticate  his  food,  and  more  so  by  swallow- 
**  ing  the  fetid  discharges  from  the  abscesses.  As  a  consequence  the 
**  child  becomes  weak  and  puny,  and  so  the  already  developing  teeth  suffer 
''  from  the  constitutional  disturbance.  Supposing  each  tooth  as  it  becomes 
*'  the  seat  of  disease  is  extracted,  then  the  masticatory  power  is  greatly 
**  enfeebled,  and  moreover  it  has  been  shown  that  where  manv  deciduous 
**  teeth  have  been  removed,  especially  in  the  case  of  the  canines,  the 
"  jaw  does  not  develope  as  rapidly  as  it  should  do,  and  consequently 
**  when  the  i>ermanent  teeth  erupt,  some  take  their  position  inside  and 
"  some  outside  the  arch,  which  irregidarity  is  a  potent  predisposing 
"  cause  of  caries,  apart  from  its  unsightliness.  Again,  take  for  instance 
**  a  very  common  case,  tliat  of  the  second  temporary  molar  extensively 
**  decayed.  The  first  i)ermaiient  molar  assumes  its  due  position 
posterior,  and  the  first  bicuspid  anterior  to  it.  Both  these  permanent 
teeth  are  frequently  found  affected  on  the  side  corresponding  with 
"  the  diciduous  tooth,  and  tlie  disease  is  undoubtedly  due  to  the  infection 
"  from  decomposing  food  harboured  by  it.  Although  much  more  might 
**  be  said  upon  this  subject,  we  think  that  enough  has  been  advanced 
**  to  show  the  importance  of  the  first  teeth  with  reference  to  the  welfare 
"  of  their  successors,  which  should,  but  so  often  do  not,  do  duty  for  a 
"  lifetime.  We  believe  that  nothing  short  of  the  periodical  examination 
"  every  six  months,  and  treatment  if  necessary,  of  the  teeth  of  children 
**  can  effectually  cope  with  this  evil." 

Further  means  by  which  we  can  counteract  or  limit  the  ravages 
of  caries  are  well  summed  up  by  Miller,  who  is  our  greatest  authority 
on  the  action  of  micro-organisms  of  the  human  mouth  :  "  By  repeated 
"  thorough  systematic  cleansing  of  the  oral  cavity  and  the  teeth,  to  so 
"  far  reduce  the  amount  of  fermentable  matter  as  to  materially  diminish 
**  the  production  of  acid  as  well  as  to  rob  the  bacteria  of  the  organic 
**  matter  necessary  to  their  development ;  by  prohibiting  the  consump- 
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^  tion  of  such  foods  and  luxuries  as  readily  undergo  rapid  fermenta- 
"  tion,  to  remove  the  chief  source  of  the  ferment-products  injurious  to 
**  the  teeth ;  and  lastly  by  a  proper  and  intelligent  use  of  antiseptics  to 
**  destroy  the  bacteria  and  to  limit  their  number  and  activity." 

Mechanical  cleansing  exercises  a  great  influence  upon  the  process 
of  fermentation  in  the  human  mouth ;  and,  therefore,  as  soon  as  the 
temporary  set  of  teeth  ia  fully  erupted,  a  suitable  tooth-brush  supplies 
the  best  method  of  cleansing,  which  operation  should  be  performed  daily, 
the  most  efficient  time  being  after  meals. 

Efficient  use  of  the  temporary  teeth  in  mastication  is  important  in 
order  that  both  the  permanent  teeth  and  the  jaws  may  be  made  stronger 
and  better  developed  ;  it  is  imperative  to  see  that  no  crusts  of  bread  are 
left  or  disposed  of  by  being  dipped  in  tea  or  any  other  similar  fluid. 
Statistics  prove  that  the  state  of  the  flrst  teeth  is,  in  something  like 
two-thirds  of  the  infants  examined,  already  such  that  by  the  fourth  and 
fifth  year  their  masticatory  powers  are  seriously  impaired. 

Any  thorough  system  of  prophylaxis  must  include  periodical 
examination  of  the  teeth  by  a  competent  dental  practitioner,  more 
especially  as  the  ah^st  of  caries  is,  generally  speaking,  easy  of  accom- 
plishment, if  only  it  is  taken  in  time,  which  is  usually  long  before  the 
process  has  signalled  its  presence  by  the  causation  of  pain.  If  the 
diild's  denture  is  in  such  a  condition  that  efficient  use  causes  uneasiness 
or  pain,  it  is  a  sign  that  the  case  requires  urgent  attention. 

The  tooth-brush  is  too  frequently  used  improperly,  the  action  being 
conflned  to  a  more  or  less  superficial  application  of  it  to  the  external 
or  labial  surfaces  of  the  teeth  with  a  to-and-fro  motion.  Its  proper 
application  consists  in  its  being  applied  to  all  the  surfaces  of  the  teeth 
as  far  as  possible.  A  rotary  motion  is  the  most  effective,  since  the 
to-and-fro  motions  merely  polish  the  surfaces  which  the  motions  of  the 
lips,  cheek,  and  tongue  keep  tolerably  clean.  The  brush  should  be 
made,  first  of  all,  to  impinge  upon  the  gum,  and  then  be  carried  towards 
the  masticating  surfaces  with  a  rotary  motion.  The  upper  teeth  must 
therefore  be  brushed  from  the  gum  downwards  and  the  lower  from  the 
gum  upwards.  The  to-and-fro  motion  will  suffice  for  the  cleansing  of 
the  masticatory  surfaces. 

With  regard  to  the  kind  of  tooth-brush,  a  round  liandle  facilitates 
the  rotary  movement  and  the  bristles  should  be  of  medium  stiffness,  not 
too  hard,  otherwise  the  gums  may  be  unduly  lacerated.  By  clipping  the 
brush  into  hot  water  the  bristles  may  be  softened  to  the  proj>er  con- 
sistency. It  should  be  remembered,  however,  that  one  is  more  likely  to 
err  in  the  selection  of  too  soft  rather  than  too  hard  a  tooth-brush. 
Brushes  with  soft  bristles  are  bad,  and  words  are  not  strong  enough  to 
describe  the  stupidity  of  emj^loying  such  a  "  make  believe "  as  the 
badger-hair  brush.  As  a  rule,  most  tooth-brushes  are  made  with  an 
unnecessary  number  of  bristles,  and  the  bundles  of  bristles  are  too  close 
together,  where  they  are  inserted  into  the  back  of  the  brush.  Such 
brushes  soon  become  clogged  towards  the  back  with  an  objectionable 
mass^of  tooth-powder,  epithelial  scales,  and  food  debris.  The  india- 
rubber  tooth-brush   is  also   of  comparatively  little  use  for  cleansing 
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purposes.  The  tooth-bnish  should  never  be  enclosed  in  that  wretched 
piece  of  toilet  ware,  known  as  the  tooth-brush  tray ;  after  use,  the  tooth- 
brush should  be  dried  on  a  towel  and  placed  in  a  rack  or  jar  to  drain 
and  allowed  to  dry  freely  exposed  to  the  air  and  sunlight. 

Frequently  the  use  of  the  tooth-brush  becomes  perfunctory  or  is 
given  up  entirely,  because  of  the  gums  bleeding.  The  more  the  gums 
bleed  on  brushing  the  greater  is  the  necessity  of  not  only  continuing 
the  brushing  but  of  increasing  the  vigour  of  its  application.  Any 
extreme  readiness  of  the  gums  to  bleed  is  the  sure  indication  of  their 
being  in  a  diseased  state,  and  the  vigorous  brushing,  with  the  consequent 
bleeding,  will  usually  bring  the  gums  into  a  healthy  tonic  condition,  in 
which  they  present  no  tendency  to  bleed. 

Even  if  the  tooth-brush  is  applieil  in  the  most  thorough  manner, 
it  is  difficult  to  prevent  the  lodgment  of  fermentable  matter  between  the 
proximal  surfaces  of  the  teeth.  Waxed  floss  silk  may  l>e  introduced 
between  even  the  closest  teeth,  and,  as  it  is  gently  drawn  to  and  fro 
towards  the  neck  of  the  tooth,  surfaces  arc  cleaned  wliich  would  never 
be  reache<l  by  the  tooth-brush.  Ordinary  embroidery,  or  skein  silk,  cut 
into  short  lengths  and  drawn  across  a  piece  of  liard'  beeswax  is  quite  as 
efficient,  and  much  less  expensive,  than  the  spools  of  wax  floss  silk, 
especially  made  for  dental  purposes.  Short  lengths  of  india-rubber, 
square  or  round,  such  as  is  used  in  the  manufacture  of  elastic  webbing, 
will  also  act  in  a  similarly  efficient  way ;  by  being  stretcheil,  it  passes 
between  the  teeth  at  the  masticating  surfaces,  and  on  the  tension  being 
relieved  it  fills  up  the  larger  spaces  towards  the  next,  and  as  it  is  drawn 
through  removes  the  debris. 

Where  teeth  are  placed  somewhat  apart,  or  whore  teeth  stand  alone, 
short  lengths  of  ordinary  thin  narrow  linen  tape  will  be  found  efficient 
agents,  while  narrow  silk  tape,  also  well  waxed,  would  be  better  where  the 
teeth  are  cla«<er.  Narrow  strips  of  tracing  cloth,  such  as  is  used  by 
architects,  is  another  material  which  may  be  used  either  with  or  without 
being  waxed,  and  has  the  advantage  of  being  waterproof.  Where  the 
tendency  for  the  formation  of  tartar  is  great  the  charging  of  the 
ligature  or  the  band  with  tooth-powder  will  do  much  to  prevent 
the  formation  of  deposits,  presuming,  of  course,  that  the  teeth  have 
been  first  of  all  scaled.  Such  a  cleansing  as  this  will  take  a  considerable 
time  for  its  proper  execution,  and,  if  the  ordinary  daily  cleansings  are 
thoroughly  carried  out,  the  more  extensive  processes  of  cleansing  need 
only  be  performe<l  at  longer  intervals,  say  about  once  or  twice  a  week. 
The  importance  of  attention  to  the  cleansing  of  the  proximal  surface 
is  apparent  when  we  know  that,  with  the  exception  of  the  grinding 
surfaces  of  the  molars,  the  majority  of  the  cavities  of  decay  are  on 
these  surfaces. 

The  use  of  the  toothpick  is  unfortunately  essential  to  the  comfort 
of  some  adults,  but  it  should  not  l)e  thought  of  as  a  cleansing  instrument 
for  the  teeth  of  children. 

If  one  starts  with  clean  teeth,  the  teeth  may  be  kept  fairly  clean 
by  means  of  the  tooth-brush,  plain  water,  and  floss  silk,  and  "  time,** 
much  time  being  given  to  the  operation.     In  the  light  of  our  increased 
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knowledge  as  to  the  etiology  of  dental  caries  the  particnlar  value  laid  on 
tooth-powder  tends  rather  to  decrease  than  to  increase.  There  can  be 
no  doubt,  however,  that  the  use  of  a  tooth-powder  greatly  facilitates 
the  retention  of  the  natural  colour  of  the  teeth,  which  I  think  is  a 
better  way  to  put  it  than  using  the  stereotyped  expression  that  the  use 
of  a  tooth-powder  makes  the  teeth  whiter ;  that  a  good  tooth-powder 
does  not  and  should  not  do.  All  that  may  be  reasonably  expected  of  it 
is  that  it  wiU  remove,  by  mechanical  friction,  stains  and  discolourations 
obscuring  the  natural  colour  of  the  teeth,  which  is  after  all  far  from 
being  white. 

The  principal  action  of  a  tooth-powder,  then,  is  mechanical  rather 
than  medicinal.  It  is  important,  however,  to  regulate  its  frictional 
power.  The  powder  should  be  very  finely  grained,  and  not  gritty, 
therefore  it  should  contain  no  cuttle-fish  powder,  no  powdered  oyster 
shells,  no  pumice  powder,  since  these  substances  are  too  mechanical  in 
their  action.  It  should  consist  of  alkaline  substances,  and  must  contain 
no  acid  ingredients,  or  such  as  are  capable  of  changing  to  acids  in  the 
month,  since  these  are  extremely  destructive  to  tooth  structure. 

The  presence  of  an  antiseptic  agent  in  the  tooth-powder  is  desirable. 
Some  antiseptic  ingredients  of  tooth-powder  are,  however,  to  be  con- 
demned, for  instance,  charcoal  and  charred  bread,  although  both 
antiseptic  and  frictional,  are  too  gritty,  and  from  constant  use  leads  to 
the  formation  of  a  permanent  bluish  border  to  the  gum,  owing  to  the 
particles  becoming  buried  in  the  tissues. 

Miller  recommends  precipitated  chalk,  taken  up  on  the  tooth-bnish 
with  a  dash  of  neutral  or  slightly  alkaline  soap,  but  he  also  considers  a 
tooth-soap  as  being  preferable  to  tooth-powder.     He  has  also  pointed 
out  that  as  a  matter  of  fact  there  is  no  evidence  whatever  that  anything 
has  as  yet  been  accomplished  in  the  prophylactic  mouth  wash  alone : 
"  It  would,  however,  be  going  too  far  if  we  were  to  adopt  the  views 
**  t'  *tfc^^  ^^^  hxwa  expressed  the  opinion  that  by  proper  care  of  the 
.,         , ,  -     ^^-    ^^*  ,^3g  Qf  antiseptic  washes  from  childhood  on,  decay 
would  be  entirely  banisneu  .  .  ^  u^^  b^^an  mouth.     This  view  is  too 
optimistic,   for  various  reasons,  chiefly  Dec.^^ere  are  places  in 
every  denture  which  will  remain  completely  untouchea  oven  by  the 
«  most  thorough  application  of  the  antiseptic  which  will  reach  them  in 
"  so  diluted  a  condition  that  it  possesses  little  or  no  action.     If  a  very 
**  thorough  mechanical  cleansing  has  not  preceded  the  antiseptic,  its 
«  action  upon  the  centres  of  decay  will  be  equal  to  little  more  than 
"  zero.     The  great  difficulty  lies  further  in  the  fact  that  nearly  all  the 
**  materials  which  possess  antiseptic  action  are  either  contra-indicated 
"  altogether  in  the  mouth,  or  that  they  may  be  used  only  in  ver>'  dilute 
"  solutions,  either  because  they  are  injurious  to  the  general  health,  or 
"  locally  to  the  mucous  membrane  or  to  the  teeth  themselves.     Finally, 
"  many  othenvise  useful  antiseptics  are  excluded  because  of  their  bad 
"  taste  and  smell.     For  these  reasons  the  preparation  of  a  mouth  wash 
**  which  possesses  antiseptic  action  of  any  importance  is  accompanied 
"  by  the  greatest  difliculties." 
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Miller  has  made  an  interesting  series  of  experiments  in  order  to 
determine  the  time  necessary  for  devitalisation  with  a  number  of  the 
antiseptic  materials  in  the  form  of  a  mouth  wash.  As  the  time  during 
which  in  rinsing  the  mouth  the  wash  remains  in  contact  with  the  teeth 
varies  from  a  few  seconds  to  at  most  a  minute,  it  will  at  once  be  seen 
tliat  in  order  to  sterilise  the  oral  ca\ity  a  matcirial  must  be  found  which 
is  capable  of  deyitalising  bacteria  within  a  minute  or  less.  It  is  possible 
after  the  complete  mechanical  cleansing  of  the  mouth  to  obtain  bj  means 
of  a  solution  of  bi-chloride  of  mercury  (1  in  2,500),  the  almost  perfect 
sterilisation  of  the  mouth.  On  account  of  its  poisonous  properties  and 
still  more,  perhaps,  from  its  horrid  and  undisguisable  taste,  this  material 
is  not  suitable  for  general  application. 

Listerine  which  consists  of  oil  of  eucalyptus,  borobenzoic  acid, 
winter  green  oil,  <fcc.,  has  been  proved  experimentally  to  be  a  very  useful 
antiseptic  mouth  wash.  It  should  l>e  applied  on  a  brush  on  cleansing 
the  teeth  or  slightlv  diluted  as  a  mouth  wash. 

The  l)est  means,  then,  we  have  towards  attaining  this  seeming 
impossibility  of  having  a  scientifically  clean  mouth  is  to  rely  on  a  very 
thorough  application  of  mechanical  means  tooth-brush,  floss  silk,  &c., 
aided  by  antacid  and  sterilising  washe.**,  the  efficacy  of  which  will  be 
in  proportion  to  the  time  of  contact. 

The  hygiene  of  the  sick-room  has  been  excellently  treated  except 
on  the  question  of  <lefective  personal  hygiene  as  it  affects  the  mouth, 
and  as  the  subject  is  not  mentioned  as  far  as  I  know  in  any  published 
work  on  the  care  of  the  sick,  nor  even  in  any  popular  treatise  on  the 
teeth,  a  few  words  here  may  not  l>e  out  of  place. 

Dr.  Briggs,  of  Boston,  has  published  some  valuable  hints  and 
directions  on  this  subject,  and  rightly  emphasises  it  with  a  view  to  the 
comfort  of  the  invalid  :  "If  you  wish  to  see  a  grateful  patient,  rinse  the 
"  mouth  with  some  antiseptic  solution,  after  he  has  been  left  for  davs 
**  without  care  I  I  have  ha<l  peoi)le  tell  me  that  nothing  done  for  them  J*? 
"  the  course  of  their  illness  gave  them  such  afeelinc:  of '^•''-  *  " 
"  as  purifying  the  mouth.  .         , 

**  In  extreme  case!<  "^-'*^  ^^^  patient  is  in  a  comatose  condition,  the 
"  mouth  can  be  wii>ed  out  with  a  soft  cloth  wet  in  the  antiseptic  solution ; 
«  but  in  most  cases  I  have  found  the  onlinary  invalid  feeding-cup  to 
"  answer  the  purpose  nicely.  The  patient  takes  the  solution  into  the 
"  mouth  through  the  long  spout,  and,  having  rinsed  thoroughly,  closes  the 
"  lips  about  the  spout  and  forces  the  liquid  Imck  into  the  cup,  all  done 
"  ^vithout  raising  the  head  from  the  pillow. 

"  I  have  no  doubt  there  are  physicians  and  nurses  who  attend  to 
"  this  matter,  but  I  nlso  doubt  not  that  they  are  few  and  far  between." 

The  proper  time  for  the  principal  act  of  this  personal  hygiene  is 
after  the  last  meal.  To  brush  the  teeth  in  the  morning  only,  is  to  lock 
the  stable  door  after  the  steed  is  stolen.  To  do  so  after  each  meal  must 
obviously  be  salutary  and  so  economic  a  proceeding,  that  the  tune 
necessarily  involved  is  far  from  being  wasted.  To  those  who  have  never 
acquired  the  habit,  it  may  seem  irksome  and    unnecessary,  but  to  those 
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who  have  done  so,    comfort  is   not  complete    without    even    these 
supplementary  cleansings. 

Shortly  after  taking  my  degree  at  Harvard  University,  in  1876, 
I  was  called  upon  to  act  as  dental  officer  for  a  short  period,  in  a  school 
devoted  to  the  training  of  some  poor  gutter  children,  near  Boston,  U.S.A., 
and  never  shall  I  forget  my  first  visit  to  that  school,  and  seeing  the 
children  turn  out  promptly  after  dinner  to  what  we  may  term  their  usual 
tooth-brush  parade.  In  that  school  they  needed  not  my  instruction,  but 
only  my  professional  services  in  jepairing  the  small  amount  of  caries, 
inevitable  even  amongst  such  well  cared  for  mouths.  My  fee  was  paid 
out  of  the  private  contributions  of  the  members  of  the  committee,  a 
highly  intelligent  body  of  men  and  women,  who  showed  the  appreciation 
of  the  services  of  their  own  family  dentist  in  the  best  possible  way,  by 
caring  for,  and  ti-eating  the  teeth  of  those  poor  children  as  if  they 
belonged  to  members  of  their  own  family.  Nor  could  I  help  contrasting 
this  state  of  a&irs  with  the  miserable  treatment  I  myself  received  when 
at  schooL  In  our  dormitories  there  hung  at  the  end  of  each  bed,  a  bag  for 
the  reception  of  the  brush  and  comb  and  I  well  remember  on  its  external 
Bspect  a  long  mysterious  narrow  pocket,  evidently  intended  for  the 
reception  of  the  tooth-brush  handle.  During  my  residence  of  seven 
years  in  that  school,  I  never  saw  within  the  walb  of  the  institution  a 
tooth-brush  in  one  of  these  pockets,  yet  it  was  a  rich  institution,  in  fact 
80  rich  that  it  really  did  not  know  how  best  to  spend  its  income.  There 
was  a  dentist  attached  to  the  school,  but  my  own  experience,  like  that 
of  the  other  boys,  was  ruthless  extraction  of  our  teeth  when  they  ached. 
I  have  since  learned  that  he  received  the  munificent  sum  of  10/.  a  year 
for  his  services  in  a  school  of  180  boys,  and  I  further  know  now  that 
this  skilled  and  scientific  practitioner  delegated  his  functions  to  the 
none  too  delicate  hands  of  his  pupils  with  a  view  to  giving  them  practice. 
No  attempt  to  prevent  pain  and  suffering  and  the  loss  of  valuable  organs 
by  filling,  no  advice  as  to  cleansing  or  caring  for  them,  came  within  our 
iken.  Better  for  me,  at  least,  better  for  my  dental  armature,  had  I  been 
one  of  those  gutter  children  at  that  American  School  than  the  success- 
ful scholar  in  that  rich  Foundation  SchooL  Better  the  intelligent  care 
of  that  considerate  lay  committee  than  the  ruthless  indifference  of  that 
highly  qualified  school  dentist. 

If  I  have  seemed  to  dwell  unduly  on  this  question  of  oral  hygiene, 
it  is  for  a  very  simple  reason.  The  economic  aspect  of  any  proposed 
measure  of  reform  must  always  demand  careful  consideration,  but  it 
would  be  impossible  for  any  body  of  school  managers  to  assert  with 
reason  that  any  reform  of  school  dental  hygiene  presents  any  serious 
economic  difficulty.  While  the  initiation  of  any  reform  rests  with  the 
authorities,  it  is  the  superintendents  and  the  teachers  who  must  be  the 
active  agents  in  its  application.  Teachers  in  schools  where  the  children 
are  resident  cannot  escape  from  their  vicarious  parental  responsibility. 
They  may,  like  parents,  descant  on  the  alleged  impossibility  of  getting 
children  to  brush  their  teeth,  forgetting  that  the  regular  cleansing  of  the 
mouth  is  as  teachable  as  the  washing  of  the  face. 

I    p.  S1S4.  F 
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In  the  schools  examined  on  behalf  of  the  British  Dental  Associa- 
tion the  mouths  of  all  the  scholars  were  certified  as  clean  in  one  school 
only,  the  Church  of  England  Home  for  Waifs  and  Strays,  Marylebone 
Boad.  Here  the  excellent  tooth-brush  habits  are  encouraged  by  a  system 
of  good  marks  which  is  sufficient  proof  that  the  result  is  due  to  a 
difference  in  the  authorities  rather  than  in  the  scholars. 

One  good  and  direct  effect  of  our  collective  investigation  has  been 
the  introduction  of  a  tooth-brush  into  some  of  the  schools  examined. 
That  the  mere  supply  of  a  tooth-brush  is  insufficient,  is  proved  by  the 
return  from  a  small  better-class  school  in  Cambridge  where  the  boys 
resided  with  their  parents  or  guardians  and  in  every  case  acknowledged 
their  possession  of  a  tooth-brush.  Not  a  single  mouth  could  be  regis- 
tered as  clean,  all  dirty  and  a  few  ver}'  dirty.  Inquiries  as  to  wheo 
they  used  it  elicited  such  replies  as  "  on  Sundays,"  "  twice  a  week,** 
**  occasionally,"  "  when  I  go  out  to  tea,"  &c. 

We  must  now  consider  as  briefly  as  possible  the  necessity  for 
remedial  treatment  for  this  disease  which  is  so  characteristic  of  all  the 
periods  of  school  life  from  infancy  onwanls. 

As  the  temporary  teeth  have  already  been  alluded  to,  let  ns  consider 
the  principal  features  of  the  British  Dental  Association  investigation 

A  very  small  per-centage  of  children  have  mouths  free  from  caries, 
and  a  still  smaller  per-centage  do  not  require  dental  treatment  of  any 
kind.  In  a  large  number  of  cases  the  cavities  are  few  and  in  snch  a 
condition  that  a  short  and  almost  painless  operation  would  save  the 
teeth  for  years  and  in  some  cases  for  life,  were  proper  hygienic  car» 
bestowed  upon  them.  Indeed  such  teeth,  where  the  decay  had  been 
removed  and  the  cavity  filled,  would  actually  be  in  a  better  condition 
than  when  erupted,  as  all  such  early  carious  cavities  are  dependent  npon 
structural  defects  such  as  pits  and  grooves  in  the  enamel.  This  latter 
fact  is  further  illustrated  by  the  tendency  of  the  corre8ix>nding  teeth  on 
each  side  of  the  mouth  which  are  developed  at  the  same  time,  to  become 
carious.  Despite  these  defects,  such  teeth  may  have  a  high  co-efficient 
of  resistance. 

In  another  series  of  cases  we  may  find  many  cavities,  but  still  in  an 
initial  stc^e,  in  which,  besides  the  pits  and  fissures,  we  find  the 
approximal  surfaces  attacked,  mainly  in  front  teeth.  In  yet  another 
series,  we  find  that,  from  the  rapid  development  of  caries,  a  few  teeth 
are  already  too  far  gone  for  any  treatment,  otherwise  than  by  extraction, 
such  a  condition  may  be  found  even  within  a  few  months  after  emption. 
Still  these  cases  are  only  advanced  stages  of  ca>itics,  which  wer^  once  in 
the  incipient  stage,  and  therefore  once  saveable. 

In  a  very  small  per-centage  of  cases  we  find  a  large  number  of 
cavities  in  an  advanced  stage.  In  such  cases  any  remedial  treatment 
will  have  to  be  renewed  again  and  again,  as  no  process  of  filling  can 
affect  the  low  co-efficient  of  resistance,  though  diet,  out-door  exercise, 
and  use  of  the  teeth  may  improve  their  quality  as  age  advances. 

In  quite  a  number  of  cases  the  labial  surfaces  of  the  teeth  are 
found  to  be  seriously  affected,  not  so  much  by  cavities  as  by  surfaoea  of 
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decay  extending  over  the  enamel,  such  a  condition  is  entirely  owing  to 
habitual  uncleanliness,  as  the  teeth  are  often  coyered  with  a  thick  coating 
of  a  pasty  starchy  mass  of  food  debris.  If  the  decay  has  not  extended 
beyond  the  enamel,  thorough  cleansing  and  polishing  of  the  enamel  may 
arrest  the  mischief. 

The  tooth  most  frequently  affected  with  caries  is  the  first  molar 
which  is  erupted  during  the  fifth,  sixth,  or  seventh  year.  The  first  per- 
manent or  so-called  sixth  year  molars  are  the  largest  teeth  in  the  mouth 
and  ther^ore  very  important  factors  in  mastication.  They  have  no 
successors  and  should  not  be  allowed  to  become  extensively  decayed ; 
even  if  they  cannot  be  permanently  saved,, there  are  good  reasons,  with 
reference  to  the  preservation  of  the  integrity  of  the  arch  and  to  the 
requisite  growth  jof  the  jaws,  why  they  should  be  retained  until  the 
second  molars  (twelth  year)  are  erupted  or  erupting. 

The  economic  a<?pect  of  treatment  at  this  age  is  of  the  highest 
importance,  for  caries  is  essentially  a  disease  of  youth,  from  its 
dependence  on  predisposing  causes  which  diminish  as  age  advances. 
Most  weak  points  in  structure,  pits,  depressions,  and  proximal  surfaces, 
will  have  been  attacked  before  the  age  of  17  or  18,  and  almost  all  those 
"whicb  will  ever  succumb  by  the  age  of  25  years.  Further,  a  cavity  of 
decay  in  the  proximal  surface  of  one  tooth  usually  leads  to  its  neighbour 
becoming  affected,  and  thus  far  caries  is  an  infectious  disease.  Even  in 
bad  cases,  if  the  caries  can  be  eradicated  and  excluded  for  a  time,  its 
control  becomes  fairly  easy  if  the  patient  performs  rigorously  his  share- 
of  the  preventive  work. 

It  is  also  true  that  if  certain  teeth  must  be  extracted,  the  best 
time  for  doing  so  is  between  the  eleventh  and  the  thirteenth  year. 

Treatment  during  school  life  directed  to  the  amelioration  of  any 
irregularity  of  the  teeth  must  be  an  important  factor  in  minimising  the 
number  of  carious  cavities  by  the  removal  of  a  not  infrequent  pre<iis- 
posing  cause.  Moreover  in  many  cases  where  the  position  of  the  teeth 
is  quite  regular,  it  is  found  that  the  extraction  of  four  teeth,  most  * 
frequently  the  first  molars,  or  more  rarely  either  of  the  bicuspids,  is  in  its 
final  effect  more  truly  conservative  treatment  than  their  retention  by 
resort  to  purely  restorative  operations. 

The  greater  the  likelihood  of  the  individual  being  unable  to  procure 
the  alternative  restorative  treatment  in  later  life,  the  greater  is  the 
necessity  for  applying  this  remedial  radical  treatment,  technically  termed 
symmetrical  extraction.  This  operation  to  be  most  successful  should  be 
performed  from  the  eleventh  to  the  thirteenth  year,  according  to  the 
eruption  of  the  teeth.  If  it  is  deferred  to  a  later  age  than  the  fifteenth 
or  sixteenth  year  there  is  great  uncertainty  as  to  the  final  results. 
The  subsequent  movement  of  the  teeth  which  results  from  judiciously 
applied  symmetrical  extraction  is  such  that  even  an  expert  may  doubt 
in  later  years,  as  to  whether  the  first  molars  have  been  extracted  or 
not,  whereas  the  functional  value  of  the  denture  as  a  masticating  organ 
may  be  mined  by  the  indiscriminate  extraction  of  the  same  number  of 
teeth. 

F  2 
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To  ignore  the  abnormal  or  diseased  conditions  of  the  teeth  during 
this  period  (from  the  sixth  to  the  sixteenth  year),  even  if  unaccompanied 
hj  pain,  will  inevitably  lead  to  a  partial,  if  not  a  complete,  wreckage  of 
the  dental  organism  as  a  masticatory  apparatus,  earlier  or  later,  in  the 
third  period  of  the  individual's  life  history.  There  can  be  no  question  that 
from  the  trifling  attention,  and  often  from  the  entire  lack  of  attention, 
paid  to  the  teeth  during  this  important  period  of  eruption,  a  very  large 
number  of  patients  are  doomed  to  pass  through  the  third  and  major 
portion  of  their  lives  lamed  and  crippled  so  far  as  their  jaws  are  con- 
cerned, or  obliged  to  put  up  with  the  relatively  poor  comfort,  and  frequent 
discomfort,  of  artificial  substitutes.  The  lack  of  the  watchful  care  of  a 
thoroughly  qualified  dental  practitioner,  especially  during  the  first  half 
of  the  eruptive  period,  frequently  entails  resort  to  the  cumbersome,  the 
discomforting,  and  the  expensive  mechanical  appliances  for  the  correction 
of  irregularities  which  might  have  been  easily  avoided. 

During  the  past  ten  years  I  have  had  an  opportunity  of  acquiring 
a  pretty  thorough  knowledge  of  the  average  condition  of  the  teeth  of 
the  University  undergraduate,  and  have  seen  ,the  fearful  destruction 
caused  by  dental  caries  in  tlie  mouths  of  those  who  may  be  taken  as 
typical  of  all  that  is  best  so  far  as  social  condition,  physique,  and  means 
can  afford  mitigation  or  relief  of  these  conditions. 

If  we  regard  for  a  moment  even  the  purely  academic  aspect  of 
some  of  these  cases,  is  it  not  a  deplorable  short-sightedness  and  a  sense 
<of  faUe  economy,  which  leads  both  the  parent  and  the  schoolmaster,  by 
the  neglect  of  attention  to  the  dental  organism  during  this  eruptive 
.period,  to  run  the  risk  of  a  complete  breakdown  of  the  student  on  the 
eve  of  an  all-important  examination  from  \mji  and  suffering  with  his 
teeth  ?  The  period  of  the  ordinary,  and  especially  of  the  honours  or 
the  tripos  examinations  at  Cambridge,  is  characterised  by  a  notable 
increase  in  the  number  of  acute  cases  calling  for  treatment,  and  I  have 
known  more  than  one  case  where  the  student's  position  in  the  class  list 
was  materially  affected  thereby.  "What  is  tnie  of  this  class  of  the  com- 
munity must  be  also  more  or  less  true  of  others.  An  intelligent  student 
somewhat  surprised  me  the  other  day  by  asking  why  it  was  that  the 
parent  and  schoolmaster  were  generally  so  particular  as  to  the  quality 
and  sufficiency  of  the  food  at  school  and  so  utterly  disregardfnl  as  to 
whether  the  boys  had  or  had  not  an  efficient  dental  mechanism  for  the 
mastication  of  that  food.  Of  course,  my  only  reply  could  be  that  it 
was  in  consequence  of  their  utter  ignorance  of  the  importance  and  the 
advantages,  both  economic,  and,  as  I  am  also  convinced,  educational, 
-derivable  from  adequate  attention  to  the  teeth  of  the  school  children. 

Without  dwelling  on  the  prevalent  neglect  of  the  teeth  during 
early  life,  and  the  great  amount  of  severe  pain,  loss  of  teeth,  and  the 
consequent  incapacity  for  complete  mastication — entailing  indigestion 
and  other  serious  maladies — to  which  that  neglect  le^ds,  I  should  like 
to  refer  to  the  evidence  of  Mr.  Bennett  Williams,  who  has  called 
attention  to  a  fact  which  cannot  be  without  interest  in  such  a  Section 
OS  this,  namely,  that  a  defective  condition  of  the  teeth  may  seriously 
impair  their  function  a^j  a  part  of  the  mechanism  of  phonation. 
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As  a  contrast  to  thisi  I  would  quote  the  evidence  of  a  distinguished 
tutor  at  Trinity  Collie,  Cambridge.  He  advises  his  pupils  to  have 
their  teeth  put  thoroughly  in  order,  as  he  has  found  so  many  of  them 
break  down  at  examination  time  from  acute  pain.  These  cases  are 
always  of  the  third  or  fourth  degree  of  caries  and  therefore  of  long 
standing,  and  involving  disease  of  the  pulp  or  the  pericementum. 

In  the  course  of  tabulating  the  British   Dental  Association  sta- 
tistics I  was  prompted  to  place  the   returns  of  teeth  filled  amongst 
the  **  accidents,"  for  the  very  simple  reason  that  I  had  before  me  the 
condition  of  about  2,000  mouths  and  only  two  teeth  returned  as  having 
been  filled.     Out  of  about  40  schools  examined,  I  found  only  one  to 
which  a  dentist  had  been    appointed  and  was   compensated   in   such 
a  manner   that  his  professional   service  was  not  confined  to   merely 
extracting  teeth.     This  school  is  the  Metropolitan  and  City  Police 
Orphanage  at  Twickenham.     A  careful  perusal  of  the  report  of  the 
board  of  managers  of  the  year  1890,  shows  that  this  institution  is  very 
largely  supported  by  the  contributions  of  the  various  police  divisions. 
The  dental  surgeon's  report  is  instructive,  and  the  result  of  the  statistical 
inquiry  for  the  association  is  a  very  satisfactory  proof  of  the  utility  of 
qualified  professional  skill.     Under  all  the  heads  of  inquiry  this  school 
contrasts  very  favourably  with  the  others.     In  fact,  it  headed  the  list 
of  having  the  lowest  number  of  teeth  requiring  attention,  as  related  ta. 
sex  and  average  age.     The  number  of  boys  examined  was  too  small  for 
comparison  with  other  schools.     The  number  of  girls  (84)  is  sufficient 
to  give  average  results.     The  lowest  age  was  eight  and  the  highest  age 
was  15,  and  the  avenge  age  12  years  and  8^  months.     The  number 
of  temporary  teeth  requiring  filling  was  eight,  and  the  number  requiring 
extraction  was  31.     The  number  of  permanent  teeth  requiring  filling 
was  31,  and  the  number  of  teeth  lost  was  19,  and  the   number  of 
teeth  demanding  extraction   was  49.      The    number    of    teeth  filled 
was  67,  a  figure  which  is  quite   unique  in  our  investigation  so   far. 
In  estimating  the  number  of  teeth  which  had  been  attacked  with  caries 
it  was  necessary  to  correct  the  total  of  teeth  requiring  attention,  and 
the  ratio  was  thus  raised  from   118  per  cent,  requiring  attention  to 
197  originally  defective,  thus  showing  that  80  per  cent,  had  received 
adequate  attention.     The  dental  surgeon  attached  to   this  school  may 
well  be  proud  of  this  achievement,  as  it   represents    an    expenditure 
of  professional  time  for,  which   in   my  opinion,   he   is  only   partially, 
remunerated  by  his  annual  salary  of  20/. 

The  managers  of  the  North  Surrey  District  School  at  Anerley,. 
appointed  a  qualified  dental  surgeon  some  years  ago.  The  dental 
surgeon  attends  one  morning  in  each  week,  the  school  directors  supplying 
instruments  and  materials  and  giving  a  salary  of  60/.  a  year.  As  there 
sre  850  boys  and  girls  between  the  ages  of  3  and  16,  I  believe  the 
remuneration  is  insufficient  if  the  work  be  efficiently  performed. 

In  a  few  other  schools,  appointments  have  been  made  with  satis-* 
factory  results,  except  where  the  amount  of  remuneration  is  so  inadequate 
that  only  extractions  are  done. 
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It  is  not  creditable  to  the  humanity  of  the  age  in  which  we  live  that 
even  the  poorest  children  should  continue  to  be  subjected  to  a  cruel 
operation  which  it  is  perfectly  evident  might  be  avoided  in  a  very  large 
proportion  of  cases. 

The  following  report  in  connexion  with  the  Dimdee  Industrial 
School,  containing  200  boys  and  85  girls,  from  Mr.  Fisher's  case  book, 
is  more  to  the  point.  These  are  the  words  of  the  report :  **  Toothache 
**  seems  the  great,  and  almost  the  only,  trouble  in  the  schools.  The 
**  housekeeper  said  that  if  they  had  a  dentist  they  could  dispense  with 
**  the  services  of  the  physician ;  as  yet  they  have  no  dental  attention 
^  beyond  an  occasional  extraction  when  a  child  is  suffering  from  acute 
**'  pain."  Mr.  Fisher  has  also  shown  the  economic  aspect  of  this 
question,  especially  as  related  to  industrial  schools,  by  showing  that  to 
continue  neglecting  the  teeth  of  these  children — when  they  are  at  the  age 
that  the  maximum  of  benefit  may  be  attained  with  the  minimum  of 
work — seems  to  be  something  like  our  Legislature  continuing  a  vice 
against  itself,  as  the  very  boys  the  Home  OflSce  endeavours  so  well  to 
develop  physically  strong,  and  on  whom  the  Treasury  spends  so  much, 
are  ignored  by  the  Admiralty  if  they  have  the  misfortune  to  be  in  the 
possession  of  a  few  bad  teeth,  when  it  is  scarcely  possible  for  it  to  l)e 
otherwise,  as  they  do  not  receive  the  requisite  attention  and  treatment  to 
sustain  their  physical  life. 

With  regard  to  the  better-class  schools,  and  especially  those  where 
the  pupils  are  not  resi<ient,  I  would  suggest  the  appointment  of  a  dental 
officer,  not  necessarily  to  supply  professional  services  to  the  pupils, 
unless  the  parents  had  failed  to  have  the  teeth  attended  to  by  their  own 
dentist.  Nothing  should  be  done  to  interfere  with  the  rights  of  the 
parents  to  consult  the  dental  practitioner  in  whom  they  have  most 
confidence. 

An  alternative  plan,  which  is  already  adopted  by  some,  in  this 
respect,  intelligent  schools,  is  that  a  certificate  from  some  reputable 
practitioner  that  the  teeth  are  in  good  order  should  be  required  on  entering 
the  school,  and  also  on  the  return  from  each  vacation.  Autocratic  as 
such  a  suggestion  may  sound,  it  is  justifiable,  for  our  contention  is  that 
just  as  children  suffering  from  other  diseases  are  declined  until  restored 
to  health,  so  those  suffering  from  dental  disease  should  be  refused  as 
unfit  for  scholastic  work. 
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Wednesday,  12th  August  1891. 

♦■•■♦ 

The  Chair  was  successively  occupied  hy— 

The  President, 
Dr.  a.  Jacobi, 
Dtl.  Gladstone, 
Dr.  Wm.  Brown. 


♦■•■♦ 


The  following  Resolution,  submitted  to  the  Section  by  the  School 
BoArd  of  Hull,  was  read,  and  ordered  to  be  entered  on  the  Minutes  :— 

^That  this  Board  is  strongly  of  opinion  that  while  the 
sanitation  of  public  elementary  schools  has  been  much  improved 
under  State  r^nlations,  a  large  number  of  private  adventure 
schools  exist  which  are  gravely  deficient  in  sanitary  arrange- 
ments, and  are  subject  to  no  proper  sanitary  inspection  whatever ; 
^md  that  steps  should  be  taken  by  the  Congress  to  impress  upon 
the  Government  the  necessity  of  placing  these  schools  under 
some  efficient  system  of  inspection." 


^    !rh6  Working  Curve  of  an  Eonr :  an  Ezperiment  oonoeming 

Oyerpressnre  of  Brain. 

BY 

Dr.  Leo  Burgerstein,  Vienna. 

C«>0<M> 

It  is  not  difficult  to  observe  that  one  hour's  occupation  with  the 
same  subject  produces  fatigue  in  school-children ;  certainly  we  are  not 
able  to  indicate  a  special  reason  why  school  lessons  for  the  different 
subjects  and  ages  last  just  one  hour.  If  there  must  be  a  generally  fixed 
period  for  school  lessons,  it  is  to  be  wished  that  this  period  be  only  so  long 
as  the  most  difficult  subject  taught  to  the  youngest  children  may  permit. 

As  for  the  somatic  question,  we  know  for  example  veiy  well  how 
great  the  pollution  of  air  in  schoolrooms  generally  is,  and  so  on  ;  greater 
difficulties  arise  from  the  psycho-physiological  question ;  as  to  that,  we 
have  not  the  needed  direct  examinations* 

It  was  for  that  reason  I  made  the  following  experiment.  I  wrote 
the  10  figures  of  our  decadic  system  in  quite  an  arbitrary-  manner,  and 
then  continuing  a  second  time  in  a  new  arbitrary  combination ;  below 
those  20  figures  I  wrote  a  new  combination  of  10  and  10  figures,  and 
so  the  first  addition  example  was  given. 

Combinations  of  that  kind  were  made  10  times,  always  varying  the 
series ;  so  I  had  10  addition  examples  of  the  same  working  value  and 
the  needed  variation  in  the  detail.     Second  10  addition  examples  were 
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found  by  writing  the  second,  fourth,  sixth,  and  then  the  first,  third, 
fifth  pair  of  figures  from  the  first  10  examples.  The  third  10  addition 
examples  I  obtained  bj  writing  the  examples  for  the  first  10  additions 
backwards,  the  fourth  10  by  writing  the  second  10  examples  backwards* 

So  I  had  four  times  10  addition  examples  of  the  same  working  value 
and  varietj  in  the  detail. 

Then  I  wrote  the  first  line  of  ever}'  addition  as  multiplicand,  an<£ 
took  the  figures  2,  3,  4,  5,  6,  2,  3,  4,  5,  6  as  multiplicators ;  so  I  had 
four  times   10  multiplication    examples  of  about  the  same  working- 
value. 

Now  I  took  the  first  addition  as  number  1,  the  first  multiplication 
as  number  2,  the  second  addition  as  number  3,  and  so  on.  In  that  waj 
I  arranged  the  first  10  addition  and  10  multiplication  examples  as  work 
for  the  first  10  minutes  of  a  school  lesson ;  and  in  a  similar  manner 
20  examples,  10  additions  and*  10  multiplications  for  a  second,  third,  and 
fourth  10  minutes'  time.  The  examples  for  every  ten  minutes  were 
printed  in  a  convenient  form,  with  figures  of  4  m.m.  high. 

Here  I  give  a  copy  of  the  task  set  for  the  first  10  minutes  and  the 
first  example  of  the  second,  third  and  fourth  10  minutes*  task : — 

I.  Name:  Class r 

Nr.  1)  Add  -      28703451692740831569 

+  85869427108215976043 


Nr.  2)  Multiply     28703451692740831569  x  2 


Nr.  3)  Add  -      54892806715789306214 

+   62591840788106278493 


Nr.  4)  Multiply      54892806715789306214  x  3 


Nr.  5)  Add  -       7.2680519488760514293 

+  46718502981692480758 


Nr.  6)  Multiply      7268051943876  0  514298  x  4 


Nr.  7)  Add  •      64808529178972053641 

•f  25684897102150978864 


Nr.  8)  Multiply     64808529178972053641  x  5 


Nr.  9)  Add  -      88927560141579324068 

•f  46829180572984058167 


Nr.  lu;  Multiply     88927560141579824068  x  6 
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Kr.  II)  Add  -      57289104862098185674 

+  7048856921  1482089567 


Nr.  12)  Multiply  57289104862098185674  x  2 

Nr.  18)  Add  -  910278854629865407ll 

+  69704815288018649275 

Nr.  14)  Multiply  91027885462986540718  x  8 

Nr.  15)  Add-  56210974887856802941 

+  86945281075647903182 

Nr.  16)  Multiply  56210974887856802941  x4 


Nr.  17)  Add  -      81208756943085976412 

+  56788124909840782516 


Nr.  18)  Multiply     81208756948085976412  x  5 

Nr.  19)  Add  •      28750169481920865734 

+  24781895608452601973 


Nr.  20)  Multiply     28750169481920865784  x  d 


U.  Name:  Class: 

Nr.  1)  Add  -      80419708592785624816 

+  56470257088892181964 


m.  Name  Class: 

Nr.  1)  Add     -  96518804729615480782 

+   84067951280172496858 


IV.  Name :  Class : 

Nr.  1)  Add    -  61842653729580791408 

+   46918129838075207465 


The  work  required  here  was  very  light,  the  children  heing  accus- 
tomed a  great  many  times  to  make  additions  and  multiplications,  and 
there  was  a  pause  of  five  mmutes  after  every  ten  minutes'  work.    The 
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work  was  done  chiefly  daring  the  first  school  lesson  in  the  morning.    Of 
course  it  would  be  of  use  to  make  many  othw  experiments  also. 


School  and  Clasa. 

Bay  of 

the 

Bzperiment. 

School-Lesson 

hi  the 

Morning. 

Number  of 

ChildrBn 

(leSinaU). 

TearLMonUis, 

Puhlio  School  for 

GirU. 
rBnrgerschule.") 

(Gommeroial) 
School  for  Boyt. 
r  Beal  Khnlft.") 

Fourth 
Fifth 
First 

Second 

Monday 
Monday 
Tuesday 
Monday 

The  flrst,  8-9 
o'clock. 

The  firsts  9-9 
o'clock. 

The  first,  9-9 
o'clock. 

The     aeootid. 
9-10  o'clock. 
(8-^  French 
iMiiffiiMe.) 

1 

86 
S8 
44 

00 

Y.    M.   D. 

not 

11  10     5 

12  2    10 
IS     1     0 

The  total  number  of  figures  made  by  all  the  162  individuals  in  the 
40  minutes  was  as  follows : — 


Besultiug  Figures. 

Brron. 

Corrections. 

Total. 

Addi- 
tion. 

Multipli- 
cation. 

TotaL 

Addi- 
tion. 

Multipli- 
cation. 

TotaL 

Addi- 
tion. 

MultipU- 
ortlon. 

186,010 

70,478 

84^7 

^60^ 

8,866 

4,240 

2,849 

lAas 

U17 

Three  second-class  boys  were  ready  \rith  the  third  10-minutes 
work  together,  in  2^  minutes  before  10  minutes  were  over ;  7  second- 
class  boys  furnished  the  work  for  the  fourth  10-minutes'  time  together, 
10  minutes  before  the  50  times  10  minutes.  For  all  those  individuals  I 
made  an  alteration  in  the  form  of  an  augmentation  of  their  rei^>ective 
number  of  figures,  errors,  and  corrections,  calculated  in  their  respective 
10  minutes;  with  those  alterations  the  number  of  figures,  &c.,  is 
severally  as  follows  : — 


Resulting  Figures. 

Errors. 

Corrections. 

Total. 

Addi- 
tion. 

Multipli- 
cation. 

Totals. 

Addi- 
tion. 

Multipli- 
cation. 

TotaL 

Addi- 
tion. 

MultipU. 

1?lltiOIL 

186,687 

70,787 

64^860 

0,614 

2^9 

4,265 

2»068 

1,186 

1^28 

We  see  that  my  alteration  of  the  numbers  has  no  essential  effect 
upon  the  general  result.  I  shall  consider,  in  the  following  remarks, 
the  results  obtained  from  using  the  altered  numbers. 

In  seeking  the  wrong  ways  taken  by  the  minds  of  children,  one 
may  observe  in  a  great  many  cases,  that  a  figure  which  has  been  often 
named  (written  thought)  just  before  exercises  an  influence ;  remainders 
are  forgotten  to  be  carried  on,  or  remainders  not  existing  are  carried  onj 
that  operations  are  changed,  figures  of  a  similar  form  are  confused,  or 
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without  visible  reason  figures  are  mistaken.  It  is  not  possible  to  furnish 
statistics  based  on  the  different  qualities  of  errors,  because  the  origin  of  a 
great  many  is  not  clear.  Many  observations  show  a  diminished  aptitude 
to  heep  in  the  mind  things  done  just  before ;  other  errors  indicate  a 
depression  of  the  faculty  of  perception^  as  does  the  changing  of  the 
figures. 

As  to  the  explanation  of  errors,  one  may  observe  in  the  school  itself, 
when  children  are  counting  aloud,  that  there  are  mistakes,  for  the  origin 
of  which  a  special  reason  is  not  to  be  found. 

Often,  of  course,  there  are  series  of  mistakes,  because  it  is  not  possible 
to  know  exactly  how  many  times  a  false  figure  in  such  a  series  is  the 
natural  consequence  of  another  wrong  one.  I  counted  every  wrong  figure 
as  a  unit.  My  idea  was  the  comparison  of  the  quality  of  work  in  the  con- 
secutive lO-minutes*  periods.  Corrections  signify  foregoing  errors,  but 
they  signify  also  a  perception  of  the  error  at  the  right  time.  I  think 
then,  that  a  greater  number  of  corrections  may  signify  rather  a  better 
than  a  lower  standard  of  work,  even  if  there  are  more  errors  at  the  same 
time. 

As  a  consequence  of  practice,  it  is  to  be  expected  that  the  work  per* 
formed  should  increase  in  every  consecutive  period^  so  long  as  the  organic 
material  is  sufficient.  The  performance  itself  is  composed  here  of  both 
quantity  and  quality ;  but  I  think  that  one  would  not  expect  in  advance 
the  results  which  appear  from  the  experiment. 

The  results  show,  first  of  all,  in  the  average  of  every  class  an  increase 
as  well  of  the  resulting  figures  as  of  the  mistakes  and  corrections.  If  the 
number  of  mistakes  increases  in  a  higher  degree  than  that,  of  figures,  the 
difficult  question  arises,  whether  with  the  increase  of  quantity  and  the 
decrease  of  quality  of  the  work,  the  total  of  performance  is  a  better, 
equal,  or  lower  one. 

The  per-centage  of  the  resulting  figures,  errors,  and  corrections  from 
the  first  working  period  to  those  following  is,  for  all  the  children  col- 
lectively, as  follows : — 


The  Flgorea,  Errors,  Corrections  increase 

Figures. 

Errors. 

Correo- 
tious. 

FiQm  the  L  ten-minutes'  time  to  the  II.  of  7o  made  in  the  L 

m                 n                »                »          111.               n                  n 
M                 M                 ■»                 »           1 '  •               n                  *» 

14-8 
26*3 
89*6 

51*6 
186*3 
177-3 

68-2 
162*8 
lf4*0 

that  is  to  say,  the  increase  of  mistakes  is  much  higher  than  that  of 
resulting  figures. 

For  all  individuals  together,  the  number  of  figures,  mistakes,  and 
corrections,  is  as  follows  : — 

The  number  of  resulting  figures    for    all    individuals    together 
increases — 

From  the  I.  ten  minutes  to  the  II.  in  the  amount  of  4,210  figures. 
„       n.        „  „      III.        „  5,        2,966      „ 

„       III.       „  „       IV.        „  „         4,007      „ 

that  is  to  say  4,  3,  4  thousands ;  from  the  II.  to  the  III.  10-minutes' 
time  the  absolute  increase  of  quantity  of  toork  is  the  lowest  one. 
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The  number  of  errors  inctetue*'-^ 
from  the     I.  ten-minutes'  time  to  the   IL  by  the  amount  of  441  errors. 

M       11«        99        99        99      111*       99        99        719    y^ 

99   111-     99     99     99    IV.    ^  yy    349   ^ 

that  is  to  say,  about  4^,  7,  3^  hundreds ;  from  the  IL  to  the  III.  ten* 
minutes'  time  the  diminution  of  the  quality  of  work  is  the  greatest 
one. 

The  number  of  corrections  increases — 
From  the    L  to  the  II.  ten-minutes'  time  by  the  amount  of  207  corrections 


>9 

II. 

M 

III. 

99 

>» 

>» 

166 

» 

n 

III. 

n 

IV. 

W 

>9 

M 

225 

w 

that  is  to  say,  about  2,  1)9  2^  hundreds;  from  the  IL  to  the  IIL  ten* 
minutes'  time  the  increase  of  corrections  is  the  smallest  one ;  from  the  IL 
to  the  III.  ten-minutes'  time  the  increase  of  mistakes  is  the  greatest  one, 
the  opportunity  of  making  corrections  then  very  great ;  on  the  other 
hand,  the  augmentation  of  figures  is  the  smallest  one.  As  to  the 
corrections,  I  do  not  lay  much  stress  upon  them. 

If  we  count  how  many  errors  are  contained  in  every  hundred 
resulting  figures,  we  find,  that  in  the — 

I.  ten-minutes'  time  there  are  3*010  per  cent,  of  errors,  or  about  3 
II.  „  „  „  3*978        „  „  „  4 

m.  „  ,9  9,  5*673        „  „  „  6-7 

IV.  „    ,     „  99  5*982        „  „  „  6 

that  is  to  say,  the  mistakes  are  springing  up  most  in  the  III.  ten  minutes* 
time ;  the  subsequent  diminution  of  the  quality  of  work  in  the  IV.  ten- 
minutes'  time  is  very  small  in  comparison,  about  one-sixth  of  that  made 
in  the  III.  ten-minutes'  time. 

It  follows,  then,  that  in  the  III.  ten-minutes'  time,  at  this  stage  of  a 
child's  development,  the  faculty  of  occupying  himself  seriously  with  a 
subject,  already  treated  for  half  an  hour  before,  is  remarkably  diminished, 
the  organic  material  being  in  a  high  degree  exhausted ;  it  seems  as  if  in  a 
certain  moment  of  the  III.  ten-minutes'  time  a  relaxation  of  the  mental 
intensity  takes  place,  as  if  the  children  unconsciously  must  repose  g  the 
fact  itself  recalls  an  observation,  which  beginners  especially  can  make  with 
bodily  exercise,  that  after  some  time  of  exertion  a  lassitude  appears,  and 
wor^g  farther,  the  sensation  of  weariness  passes  away.  I  do  not  know 
whether  these  facts  are  really  comparable,  and  if  so,  whether  it  is  to 
be  wished  that  undeveloped  children  should  pass  through  this  state  of 
weariness  several  times  a  day  through  many  days  in  a  series  of  years. 

To  make  a  similar  comparison  for  each  class  would  be  of  no  great 
value ;  but  the  age  and  sex  of  the  individuals,  and  the  number  of  school- 
years  they  have  passed  through  being  different,  and  the  whole  number  of 
them  not  being  great — although  as  great  as  I  could  get  it — ^it  is  of 
importance  to  see  whether  the  general  result  given  above  is  found  to  be 
confirmed  by  the  small  number  represented  by  each  class. 
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The  following  table  gives  the  differences  of  figures,  mistakes,  and 
corrections  between  the  ten-minutes'  times  in  ereiy  class.  I  have 
mailed  by  italics  the  facts  supporting  the  general  result. 
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On  the  whole,  the  table  supports  the  general  rule;  where  the 
aagmentation  of  figures  or  corrections  from  the  II.  to  the  III.  ten- 
minutes'  time  is  lower,  and  that  of  faults  is  greater,  than  from  the  III.  to 
the  IV.,  the  la.st  two  lines  of  each  triple  set  of  figures  in  the  vertical  column 
are  printed  in  italics ;  where  all  three  lines  are  printed  in  italics  it  signifies 
that  the  augmentation  bf  figures  (or  corrections)  is  the  smallest  from  the 
n.  to  the  m.  ten-minutes'  time,  smaller  not  only  than  from  the  III.  to  the 
IT.,  bnt  also  than  from  the  I.  to  the  II.  ten-minutes'  time ;  where  all  three 
lines  in  an  "Error"  column  are  printed  in  italics,  it  signifies  that  the 
greatest  augmentation  occurred  from  the  II.  to  the  III.  ten-minutes'  time. 
A  minus  sign  signifies  that  the  difference  is  a  negative  one. 

In  all  cases  the  augmentation  of  faults  in  general,  and  of  multiplica- 
tion faults  especially,  is  the  greatest  from  the  II.  to  the  III.  ten-minutes' 
time. 

The  mo6t  singular  class  is  the  first  of  the  boy-classes,  that  is  to  say, 
the  first  class  of  the  "  Beslschulc  "  with  respect  to  the  figures  counted, 
the  increflse  going  always  down.  I  cannot  find  for  this  a  quite 
sufficient  explanation  ;  but  it  is  a  matter  of  fact,  that,  differently  from 
the  other  classes,  those  children  forma  very  mingled  society  in  their  class 
itself,  some  coming  from  different  public  schools,  with  a  different  nnmber 
of  school  years  gone  through  before,  others  with  private  preparation  of 
different  length  and  intensity.  I  mnst  remind  you  also,  that  only  in  that 
class  was  the  experiment  made  on  a  Tuesday  (in  the  other  three  on  a 
Uonday),  and  that  the  day  before  there  had  been  four  lessons  in  the 
forenoon  and  two  in  the  afternoon. 
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The  next  table  shows  in  detail,  how  many  errors  and  corrections 
are  made  in  every  hundred  resulting  figures ;  it  is  seen  also  here— I 
have  marked  the  characteristic  numbers  in  italics — that  the  greater  part 
(two-thirds)  of  the  results  support  the  general  nile,  though  the  number 
of  individuals  used  as  a  basis  is  a  very  small  one  in  the  single  classci. 
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I  have  calculated  also  the  average  result  per  individual  in  each 
class  ;  since  the  results  are  furnished  by  the  different  classes,  and  the  sune 
ten  minutes'  time  always  produces  a  similar  result  in  each  class,  I  give 
here  only  the  general  result  for  all  individuals : — 
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As  to  the  character  of  the  writing,  I  could  not  find  out  which  sheet 
of  paper  was  used  in  the  various  periods  if  I  mixed  the  four  sheets  of 
one  individual. 

I  think  it  seems  that  the  power  of  working  rises  and  falls  daring 
the  time  of  the  ordinary  lesson,  so  that  it  would  be  of  use  to  study  the 
question  more  closely. 

It  is  a  known  matter  of  fact  that  well-developed  healthy  children 
are,  if  not  sleeping,  always  active,  both  mentally  and  bodily  j  hot  it 
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is  alao  a  matter  of  hct  that  they  are  generally  at  short  intervals 
<diaiiging  their  occupations,  that  they  have  a  great  need  of  bodily  move- 
menij  not  only  of  a  mental  one ;  and  so  on.  The  pedagogic  desire  to 
approach  them  to  the  ideal  normality^.to  accustom  them  to  a  con- 
tiauous  occupation. with  one  subject — is  a  very  difficult  task;  and  it 
seems  to  me  that  it  is  not  proper  to  demand  that  the  beginners  should 
have  lessons  of  one  hour — like  the  elder  ones— -and  without  bodily 
movement  between  the  lessons.  It  is  possible,  however,  with  the 
greater  number  of  children  to  tetdn  them  quickly  enough  so  far  as  not  to 
^  disturb  "  the  class,  but  it  is  a  matter  of  fact  also  that  a  great  part  of 
the  whole  class  does  not  always  follow  the  mental  exercise  which  the 
teacher  undertakes,  though  they  are  **  quiet."  That  is,  on  the  one  hand, 
not  the  right  way  to  a  healthy  condition  of  school  life ;  and  on  the  other 
hand,  it  is  a  dangerous  principle,  as  they  are  plainly  taught  in  this  way 
to  deceive  the  teacher.  It  seems  then,  best  not-to  let  lessons  last  longer 
than  three-quarters  of  an  hour;  and  to  interrupt  the  continuation  of 
lessons  by  pauses  of  about  a  quarter  of  an  hour  so  as  to  have  the  children's 
brain  rested,  the  body  moved;  and  the  schoolroom  air  changed. 

I  propose  the  following  Kesolutions :  — 


Ist.  It  is  desirable  that  the 
question  of  mental  overpressure 
should  be  studied  by  exact  experi- 
mental methods^  and  that  school 
authorities  should  instigate  experi- 
ments in  that  direction, 

2nd,  Until  the  question  of 
overpressure  hcu  been  thoroughly 
investigated  by  scientific  methods^ 
no  school  lesson  should  last 
longer  than  three-quarters  of  an 
houTy  followed  by  a  quarter  of  an 
hsui^s  rest. 


1.  Es  ist  wUnschenswert  dass 
die  Frage  der  geistigen  Uber- 
burdung  auf  exacte  Weise  durch 
experifnentelle  Untersuchungen 
studiert  werde  und  dass  die 
Sckulbehorden  Experimente  in 
dieser  Richtung  fordem  mag  en, 

2.  Ehedie  Uberbur dung sf rage 
nicht  ausreichend  in  einer  mo- 
demen  wissensch  aft  lichen  Weise 
studiert  ist,  sollen  die  einzelnen 
Schullectionen  im  allgemeinen 
nicht  Idnger  als  drei  Viertelstun- 
den  dauem  unterbrochen  durch 
viertelstunden  Pausen, 


L'Eygiene  Scolaire  en  Belgiqtie. 


PAR 


le  Dr.  Prof.  Hyac.  Kuborn,  de  Seraing,  Liege. 


♦  '•■» 


Yieilles  maisons  plus  ou  moins  appropri^es ;  locaux  mal  ^claires, 
mal  a^r^s ;  absence  de  pr^aux ;  bancs  et  pupitres  disproportionn^s ; 
defectueux  entassement  du  plus  grand  nombre  d'^l^ves  sur  le  moindre 
espaoe,  telles  ^talent  les  conditions  de  la  plupart  des  feoles  primaires  avant 
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la  loi  organique  de  1842.  Celle-ci  provoqua  une  grande  amelioration 
dans  cet  6tat  de  choses ;  neanmoins,  par  suite  du  manque  de  ressources 
surtout,  trop  d'^coles  continu^rent  k  laisser  k  d^sirer.  Pour  bien  se 
rendre  compte  de  Tinfluence  des  milieux  et  des  programmes  scolaires 
8ur  la  sant^  et  le  bien-Mre  des  enfantH,  il  convient  de  prendre  pour  point 
de  depart  Fannie  1874^  de  laquelle  procMent  les  modifications  les  plus 
importantes  apport^s  au  regime  scolaire  par  le  gouyemement  sur  les 
rapports  du  Conseil  sup^rieur  d'hygi^ne  du  Boyaume.  II  n'est  plus 
anjourd'hui  permis  aux  communes  d'installer  un  bUtiment  d'^coles 
comme  il  leur  convient.  Les  plans  doivent  ^tre  soumis  k  T^tat, 
approuv^  par  lui  et  les  ^ifices,  apr^s  ach^vement,  avec  le  mobilier 
classique  Stre  reconnus  conformes  aux  types  adopt^s.  Les  programmes 
et  les  m^tbodes  d'enseignement  ont  6t&  consid6rablement  perfectionnfo ; 
le  niveau  des  Etudes  normales  a  6t6  Hevi  et  mis  au  point  de  la  pMagogie 
modeme ;  I'inspection  scolaire  renfore^e. 

Yu  le  court  espace  de  temps  que  les  statuts  du  congr^s  nous 
accordent,  je  ne  puis,  pour  ainsi  dire,  qu'indiquer  sommairement 
dans  ce  rapport  Finfluence  exerc^  par  les  r^glements  scolaires,  sur  la 
sant^  des  enfants,  pendant  la  p^riode  que  nous  envisageons.  Je  ne 
m'occuperai  pas  <le  Tenseignement  libre  dont  les  installations  et  les 
m^bodes  sont  soustraites  au  contr61e  officiel.  Parlous  d'abord  des 
installations. 

Le  cboix  d'un  terrain  eonvenable  ^tant  d^termin^,  T^cole  est  Mifi^ 
k  la  campagne,  dans  une  position  isol^e,  aussi  ^lev^e  qu'il  convient ;  k  la 
ville,  elle  est  s6par6e  des  habitations  voisines  k  I'abri  des  bniits  du  dehors 
et  de  toute  influence  nocive.  Les  salles  de  elasse,  construites  sur  voCLtes 
ou  voussettes  sur  poutrelles,  sont,  autant  que  possible,  situ^es  au  rez 
de  cbauss^e.  Les  facades,  dispos6es  au  S.O.,  sont  int6rieurement 
garanties  contre  Tbumidite  par  un  contre-mur  d'une  demi  brique,  isoU 
de  5  centim.  et  rattache  au  mur  principal  |)ar  des  crochets  en  fer.  Les 
salles  sont  pavees  en  carreaux  de  ciment  avec  lambris  en  bois  ou  en 
ciment  k  la  hauteur  de  1"  a  1".20.  Lorsqu'il  y  a  un  ^tage,  T^scalier 
qui  y  conduit  avec  paliers  de  15  en  15  marches,  ne  peut  d^boucher 
de^'ant  une  porte  ou  un  corridor.  Les  marches,  droite^s,  ont  en  hauteur 
16  cent.,  en  largeur,  30  cent,  en  longueur,  1".10.  Les  rampes  sont 
construites  de  fa^on  k  emp^her  les  61dves  de  les  enjamber,  de  passer  k 
travers  les  barreaux,  de  glisser  sur  la  main  courante. 

II  y  a  une  salle  s6par6e  par  groupe  de  50  61^ves.  Les  dimensions 
«ont  calcul^es  k  raison  de  1".5  par  ^colier,  y  compris  Tespace  k  laisser 

pour  les  couloirs,  I'estrade,  etc La  capacite  ne  peut  jamais 

^tre  inf^rieure  a  I"*'.  750  par  enfant,  ce  qui  donne  une  hauteur  maximum 
de  4".50.  Les  salles  sont  rectangulaires ;  les  murs  peints  en  gris  clair 
tirant  sur  le  bleu. 

Les  fcn^tres  sont  pratiqu^es  lateralement  et,  autant  que  possible 
<lans  la  direction  du  S.E.  et  du  N.O.  Lorsqu'il  n'  y  a  pas  moyen  de  placer 
les  fen^tres  des  deux  cdt^s,  on  les  ^tablit  k  la  gauche  des  ^l^ves  et  Fon 
«n  perce  en  sus,  quand  la  disposition  s'y  pr^te,  dans  le  mur  oppos^  k 
I'sstrade.     Le   chiffre   repr^sentant    la    surface    vitr^e    doit    dtre  au 
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moms  ^gal  k  ^^  du  nombre  repr^ntant  la  capacity  de  la  salle. 
Ebfin  la  partie  Baperieure  du  chassis  est  dispose  pour  s'ouvrir  a  volont^. 
Les  fenStres  sont  garnies  de  stores  se  deployant  de  bas  en  haul.  Dans 
les  classes  du  soir  se  trouYent  au  dessus  des  appareils  d'eclairage  des 
tajaux  fumivpres  communiquant  avee  une  cheminee  d'appel  et  activant 
la  ventflation.  Les  reflecteurs  sont  distants  de  1°^.40  des  tables  de 
travaU  pour  prot^er  la  tSte  eontre  les  degr^s  de  temperature. 

Le  cbauffage  et  la  ventilation  sont  combines  de  fa^on  k  obtenir  une 
itemp^rature  moyenne  de  14°  k  17°  C.  avec  renouvellement  de  Fair 
contenu  dans  cbaque  classc  au  moins  deux  fois  par  heure.  Le  calorif^re 
^  air  chaud— -que  nous  ne  recommandons  pas — mais  surtout  les  calorif  ^res 
a  eau  ou  a  vapeur  sont  appliques  dans  les  grandes  6coles  des  villes 
T^cemment  construites.  Ailleurs  les  appareils  de  Geneste  et  Herscher, 
•et,  pour  les  classes  de  petites  dimensions,  le  foyer  Tolj  sont  recommand^ 
Toutefois  ici,  comme  en  quelques  autres  points,  certaines  modifications 
•ont  et6  apport^.  Mais  ce  sont  \k  des  details  sur  lesquels  il  importe 
pen  d'insister  dans  cet  aper^u  sommaire. 

Les  ^coles  possMent  des  pr^aux  distincts  avec  entr^  s^par^e  pour 
les  deux  sexes.  Le  sol  est  battu,  reconvert  de  gravier.  L'espace  est 
arbor6  et  calculi  sur  une  surface  de  4™. 9  par  ^leve.  Dans  les  campagnes 
un  jardin  de  10  acres  au  moins  est  annex6  k  T^oole.  Souvant  le  pr^u 
affect^  aux  exercises  gjmnastiques  est  convert. 

L'instaUation  scolaire  doit  ^tre  compl6t6e  par  das  lavabos  avea 
TX>binets;  par  un  vestiaire  k  crochets  num6rotes  avec  cases  pour  les 
petits  paniers.  Enfin  par  des  si%es  d'aisances  k  raison  de  un  pour 
15  filles  ou  25  gar^ons;  par  des  urinoirs  pour  15  de  ceux-ci.  Les  si6ges 
sent  proportionn^s  aux  &ges  et  ^tablis  de  fa9on  k  laisser  visibles  la  t^te 
et  les  pieds.  Les  fosses,  en  forme  de  citemes  etanches,  k  fond  concave, 
•dcHvent  dtre  munies  d'un  tuyau  d'aerage  que  Ton  adossc  k  I'un  des  murs 
principaux  de  T^ole  et  qui  d6passe  le  fidte  du  toit  le  plus  elev6.  En 
tout  cas  les  lieux  sont  rendus  inodores  par  les  systemes  dits  a  event. 

Je  passe  au  mobilier.  Les  bancs  et  les  pupitres  a  distances  invari- 
ables,  sont  k  deux  places,  avec  dossiers  a  hauteur  des  reins  et  approprids 
k  la  taille  des  61dves,  lesquels  ne  sont  pas  ranges  par  ordre  de  merite ; 
le  bord  du  pupitre  et  le  bord  ant^rieur  du  banc  sont  dans  une  m^me 
rerticale.  L'inclinaison  des  tables  et  de  15°  a  20°  aui  dessous  de 
riiorisontale.  Un  module  particulier  de  pupitre  a  ete  adopte  pour  les 
AUes  en  vue  de  la  couture.  On  commence  a  rencontrer  dans  les  ecoles 
des  pupitres  avec  supports  destines  k  maintenir  le  livrc  a  40°  pour  la 
lecture. 

Je  me  h&te  d'aborder  la  question  des  programmes  et  des  methodes^ 
lesquels  sont  etablis  par  les  reglements:  Le  programme  des  ^oles 
prinudres  comporte  six  ann^es  d'^tudes.  L'&ge  d'admissiod  est  6  ans. 
Dans  toutes  les  localites  un  pen  importantes  I'enfant  a  6te  prepare  a 
recevoir  le  degr6  primaire  d'instruction  k  I'ecolc  gardienne  ou  la 
u^hode  Froebel  est  pratiqu^e.  Les  mati^res  enseign^  sont  a  lecture 
eourante  et  expressive,  l'6criture,  le  calcul  mental,  le  systSme  decimal  et 
i'ttithm^tique  ^l^mentaire,  la  grammaire  et  Torthographe,  la  redaction^ 
4es  notions  de  physique  et  d'histoire  naturelle,  Phistoire  nationale,  et  la 
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geographic,  le  dessin  lin^aire  et  k  main  levde,  le  chant  et  la  gymnastiqae. 
Le  maitre  a  pour  mission  de  saisir  toutes  les  circonstances  qui  ^ 
pr^sentent  dans  la  vie  commune  et  scolaire  pour  inculquer  aux  ^I^tcs  de* 
notions  d'hygi^ne  appliqu^e.  Tout  enseignement  syst^matiqne  est 
proscrit ;  il  doit  ^tre  absolumcnt  intuitif  de  la  premiere  h  1ft  demi^re- 
ann^.  Les  exercises  de  m6moire  proprement  dits  soot  r^cdts  aa 
minimum.  Des  cartes  murales,  des  tableaux,  des  planches,  des  moddlei^ 
des  collections  de  roches,  d'animaux,  de  plantes,  de  graines,  ie  produit^ 
manufactures,  de  solides,  de  spheres,  de  petits  appareils  de  physique 
doivent  ^tre  install^s  dans  les  ^coles. 

Lors  de  la  r^forme  des  programmes,  les  instituteurn,  un  {leu  deroat£e^ 
se  pliaient  malaisemcnt  k  Tenseignement  intuitif  de  toutes  ees  matieres. 
On  6tablit  des  conferences  pour  les  initier;  on  adapts  renseignement 
p^dagogique  k  la  methode  dans  les  ecoles  nonnales  d'oil  les  institateois . 
sortent  maintenant  en  plcine  possession  des  precedes.  Les  r^snltats: 
obtenus  sont  magnifiques.  Les  instituteurs  sont  tr^s  peuetres  de  ce  fiaity 
que  Fatten tiou  qui  n'est  pas  sontenue  cliez  Tenfant  par  la  cuxiomt^ 
disparait  promptement;  qu'un  travail  uniforme  reste  infructueux  lorsqa'il 
d^passe  une  heure  et  m^me  f  d'heure  chez  les  plus  jeunes.  Cest  aTee 
conyiction  qu'ils  6*attachent  k  observer  les  programmes  combines  de  telle* 
fa9on  que  le  nombre  effectif  d'heures  de  classes  nc  depasse  pas  &  henres^ 
par  jour.  L'cntree  k  Tecole  a  lieu  k  8  J  h.  du  matin,  la  sortie' i  11  h.  |, 
Cette  attel^e  est  couple  par  une  suspension  de  25  min.  pendant  laqoelle- 
ont  lieu  les  exercises  et  la  le^on  de  gymnastique,  et  dont  on  profite  ponr 
aerer  la  classe.  La  rentr6e  d'apr^s  midi  s'effectue  a  2  h. ;  a  3  h.  reUkche 
de  quelques  minutes.  Iia  classe  est  lev^e  k  4  lieures.  II  y  a  c<hi^ 
les  apres-midi  des  jeudis  et  des  samedis  ou  mardis ;  quelques  joors  d» 
vacances  a  la  Ko^l  et  aux  P&ques.  Les  grandes  vacances  prcnaent 
en  gdn^ral  cours  du  25  aoiit  pour  se  terminer  le  1"  octobiKi:  Xoui^ 
dirons  tout  k  I'heure  un  mot  des  devoirs  k  domicile. 

La  gymnastique  est  inscrite  au  programme  du  m6me  titre  que  le* 
chant  et  le  dessin.  Des  prix  dc  gymnastique  sont  m^me  aecord^s.  II 
ne  s'agit  point  de  gymnastique  acrobatique  ou  m^dicale,  mais  de  ccUe 
qui  a  pour  but  un  d^veloppement  general,  m^thodique  et  harmoniqne 
de  toutes  les  parties  du  corps,  syst^me  musculo-ossenx,  respiratoire^ 
nerveux.  Elle  consiste  en  exercises  libres,  d*ordre,  de  tactique,  en 
marche  rhythmics  en  chantant,  en  jeux  divers  aax  en  gins  mobiles^ 
b&tons,  halteres,  poids  varies.  Dans  quelques  ecoles  sont  uistallees  de» 
^chelles,  du  cordes  lisses,  jamais  le  trapeze.  Les  le9ons  sent  donn^es: 
par  les  instituteurs  eux  m^mes  qui  prennent  volontiers  un  dipl6me  k  cet. 
effet. 

J'arrive  a  la  seconde  partie  de  ce  rapport  esquisse  k  grands  traits^ 
celle  qui  cbncerne  les  afEections  dont  le  developpement  est  favoris^  par 
la  vie  et  le  milieu  scolaire. 

Je  me  bomerai,  ici  encore,  aux  lignes  principales. 

Dans  les  statistiques  qui  relfevent  les  deviations  scolaires,  on  n*"* 
pas  fait  suffisamment  la  part  des  constitutions,  du  regime  domestiqne 
des  enfants,  et,  en  dehors  des  m^dicins,  les  auteurs  des  relev^s  ont 
Bouvent  confondu  la  scoliose  et  la  cyphose.     Si  le  regime  scolaire  ^tail 
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seal  en  cause,  on  devrait  voir  les  ^coliers  des  deux  sexes  atteints  dans 
les  mftmes  proportions.  Cela  n'est  pas,  k  en  juger  d'apr^  les  statistiques. 
La  scoliose  proprement  dite  a  6te  ou  est  devenue  rare  en  Belgique. 
Mais  nous  avons  reneontr6  plus  frequemment,  la  courbure  a  convexity 
post^rieure,  ou  cyphose,  k  partir  de  I'^ge  de  11  et  parfois  de  10  ans, 
ce  que  nous  attribuons  aux  causes  qui  font  incliner  la  tete  en  avant  dans 
des  attitudes  assises  fr^quentes  et  prolong^es,  pour  regarder  des  objets 
de  plus  pres,  comme  dans  la  couture  surtout,  la  bnxlerie,  le  dessin, 
I'ecriture,  le  jeu  du  piano,  etc.  •  •  •  Nous  avons  examine  dans  des 
^les  d'une  ville  de  Tarrondissement  de  Li^ge,  en  1878  et  1879,  un 
nombre  de  168  enfants  ages  de  7  a  12  ans,  dont  101  filles  et  67 
gar9ons.  Nous  n'avons  releve  que  5  scolioses,  dont  deux  a  un  degr6 
pen  avance ;  deux  autres  afEectaient  des  enfants  manifestement  scrofu- 
leux.  Quant  au  cinqui^me  cas  nous  devions  bien  le  rapporter  exclusive- 
ment  a  une  attitude  unilaterale  gauche.  Mais,  k  I'epoque  dc  cet  examen 
d6j&,  les  conditions  d'hygi^ne,  pour  n'etre  pas  strictes,  n*^taient  pas  non 
plus  trop  imparfaites.  Quoiqu*il  en  soit,  en  1878,  M.  Sluys,  President 
de  la  Commission  de  I'ecole  modele  de  Bruxelles,  voulut  mesurer 
rinfluence  de  I'attitude  sur  la  scoliose.  II  prit  deux  classes  d'enfants 
d'un  m^me  age  moyen,  ayant  le  meme  nombre  d'annees  d'etudes,  tons 
assis  sur  des  bancs,  avec  pupitres  4gal<>iii6nt  proportionnes  a  la  taille 
des  ^l^ves.  Dans  une  de  ces  classes  Tinstituteur  enseigna  durant  deux 
annees  T^riture  penchde  de  haut  en  bas  et  de  droit  a  gauebe,  qui 
s'ex^cute  dans  une  station  graphique  unilaterale.  Celle-ci  est  unif essi^re 
gauche ;  Tinclinaison  de  la  tete  k  droite,  un  pen  en  avant,  entraine  celle 
du  corps.  Dans  Tautre  classe,  Tinstituteur  avait  a  enseigner  pendant  le 
m^me  laps  de  temps,  Tecriture  droite,  methode  Dierckx,  dans  laquelle 
le  corps  est  force  de  se  tenir  droit.  Ici,  la  poitrine  et  Tepaule  se 
presentent  carrement  devant  le  pupitre;  la  main  ^rit  vis-^-vis  du 
milieu  de  la  poitrine ;  les  lettres  se  trouvent  en  face  et  assez  nourries 
pour  qu'il  soit  permis  meme  aux  yeux  myopes  de  la  suivre  directement 
sans  courber  la  poitrine  ni  flechir  la  tete.  II  en  doit  ctre  ainsi,  puisque 
les  caract^res  etant  presque  droits,  il  n'est  point  necessaire  d'incliner 
la  tete  de  Tun  ou  I'autre  c6te  pour  observer  le  parallelisme.  Les 
resultats  de  I'exp^rience  furent  que  dans  la  pratique  de  cette  derni^re 
methode,  il  ne  se  produisit  pas  un  seul  cas  sensible  de  deviation,  tandis- 
que  Texercice  de  la  premiere  avait  amene  des  deviations  itichidiennes 
k  convexity  lat^rale  gauche.  La  methode  Dierkx  a  gagn^  du  terrain ^ 
mais  on  se  heurte  dans  cet  enseignenient  non  a  la  routine  des  muitres^ 
Duds  k  celle  des  bureaucrates  qui  veulent  T^riture  ponchee. 

Les  attitudes  vicieuses  et  la  myopic  ont  des  rapports  imm^diats. 
Les  premieres  sont  provoquees  par  la  myopic  et  r^ciproquement  des 
attitudes  vicieuses  resultant  de  la  mauvaise  disposition  du  siege  et  de 
la  tablette  favorisent  la  myopic.  Ainsi  pour  ecrire  Tenfant  6tant  oblig^ 
de  se  pencher,  de  se  courher,  d'incliner  la  tete  en  avant,  eprouve  de  la 
congestion  passive  k  la  tete  et  k  Toeil.  II  se  produit  ainsi  de  la  tension 
intra-oculaire,  des  efforts  exager^s  des  yeux  qui  se  rapprochent  plus  que 
de  mesure  des  caracteres ;  et  en  fin  de  compte,  une  elongation  de  I'oeil, 
qui  cede  en  arri^re,  c'est  a  dire,  a  son  point  le  moins  resistant.     Aussi 

G  2 


100  Section  IV. 

n'est-ce  jamais  la  face  qui  doit  aller  vers  la  page,  mais  le  livre  qui  doit 
dtre  rapproch^  de  la  face.  Telle  est  Timportance  de  Tattitude  dans  la 
production  de  la  mjopie. 

On  comprend  qu'un  eclairage  insuffisant  ou  mal  dirig6  determine 
les  mSmes  effets.  Or,  en  Belgiqne,  dans  les  ^coles  officielles  ou  offi- 
ciellement  inspect^es,  les  banes  ^tant  construits  dans  le  type  que  nous 
avons  indiqu6y  I'^clairage,  qu'il  soit  bilateral  ou  unilateral  gauche,  se 
faisant  par  des  bales  justement  disposes  en  dimensions  et  en  hauteur, 
les  caract^res  des  livres  de  classe  adopt^s-par  la  Commission  d'instruction 
^tant  nets,  avec  des  lettres  qui  ne  d^passent  pas  sept  par  centim,  courant, 
avec  des  intervalles  suffisants  entre  les  mots  et  les  lignes, — il  n'y  a  rien 
de  surprenant  que  la  myopie  soit  devenue  relativement  rare. 

De  1886  k  1888,  j'ai  examine  k  ce  point  de  rue  sp^ial,  107 
6ooliers  de  9  ^  13  ans,  je  n*ai  rencontr^  que  deux  cas  de  myopie  bien 
caract^ris^s,  sept  de  myopie  faible.  Mon  collogue  le  docteur  V .  Desguin, 
d'Anvers,  a  constat^  sur  1,500  enfants  uue  situation  non  moins 
favorable.  Dans  nos  eampagnes  la  myopie  est  toute  exeeptionnelle  chez 
les  6coliers.  A  T^cole  normale  sup^rieure  de  r£tat,  a  Liege,  I'examen 
des  yeux  de  115  6tudiants,  ag^s  de  17  ^  20  ans,  qui  se  sont  present^ 
aux  epreuves  d'entr^  au  sortir  de  I'Athenee,  soit  apr^s  12  ou  13  annoes 
^'^tudes  primaires  et  moyennes  pr^paratoires,  nous  avons  trouv^  : — 

A  vue  normale,  70  etudiants. 
„     hypermetropic,  6  Etudiants. 

j*  myopie  faible        21 1 
^,     myopie  <        „      moyenne   14  >39. 

t       „      forte  4  J 

Je  ne  dirai  que  deux  mots  de  la  choree.  Pendant  une  p^riode  de 
cinq  ann^es,  1867  k  1872,  j'ai  tenu  une  note  exjicte  des  maladies  et  de 
la  constitution  des  ^coliers,  soign6s  tant  k  mon  cabinet  qu'a  domicile. 
Sur  371  jeunes  patients,  je  relevai  15  cas  de  danse  St.  Guy  parmi  les 
filles,  3  parmi  les  gar9ons.  A  partir  de  cette  epoque,  la  gymnastique 
fut  institute  dans  les  ^coles  de  la  ville.  Eh  !  bien,  en  quinze  ann^es, 
avec  un  chiffre  d'^eoliers  beaucoup  plus  considerable  et  un  nombre  plus 
que  triple  d'enfants  examines,  je  n*ai  pas  constate  plus  de  choreiques 
^ue  pendant  le  quinquennal  sus  indique. 

J'aborde  la  question  controversee  du  surmenage.  J'en tends  par  \k 
une  excitation  soutenue  dans  Texercise  exag^re  d'un  organe  ou  d'un 
appareil  et  qui  le  conduit  a  la  fatigue,  puis  k  ime  extenuation  a  laquelle 
succede  la  decheance  fonctionnelle.  II  en  va  ici  du  cerveau  comme  du 
muscle,  avec  ceci  en  sus  de  Taction  organique,  un  processus  psychique : 
I'attention.  Par  Tattention  il  y  a  effort  et  cet  effort  congestionne  'e 
cerveau.  Dans  le  jeune  kge  surtout,  ces  congestions  ou  hyperemies 
prolongees,  ces  troubles  dans  Finner^'ation  vasculaire  aboutissent  a  la 
langueur  circulatoire,  et,  comme  consequence  finale,  a  I'anemie  du 
cerveau,  k  I'arret  de  developpement  des  cellules  de  I'ecorce,  suivi  de 
I'inertie  et  de  retiolement  des  facultes.  La  culture  intensive  du  cer\'eau, 
les  etudes  precoces  portent,  a  c6te  des  troubles  psychiques,  des  retentisse- 
ments  dans  les  organes  de  nutrition  ;  des  orages  dans  retablissement  de 
la  puberte  chez  les  fillettes  et,  en  general,  un  eianguissement  nutritif  qui 
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fiivorise  le  d^veloppement  de  la  phthisie  pulmonaire  chez  les-  d^biles, 
chez  les  pi^dispos^s.  De  tels  effets  se  marquent  rapidement  quand  les 
ecoliers  se  trouvent  chez  eux  dans  des  conditions  de  milieu  et  d'alimen- 
tation  insnffisants,  exposes  en  sus  k  conserver  I'attitude  d^fectueuse 
qn'imposent  des  devoirs  k  accomplir  dans  une  mauvais  eclairage,  sur 
des  tables  et  des  sieges  disproportionn^s. 

A   premiere   vue   le  programme  ^'enseignement  primaire  que  j'ai 
rapporte,  pandt  encyclop^diqae.     II  n'en  est  rien.     L'enfant  met  6  ans 
au   mimimum   pour  le  parcourir,  et  il  le  fait  aisement   si  le    mattre 
procMe  par  la  m^thode  intuitive  ainsi  que  cela  se  pratique  dans  nos 
^les  officielles.    Les  causes  les  plus  actives  du  surm^nage,  que  plus 
oorrectement  il   conviendrait   de  designer  par  le  mots  d'extenuation 
c6r6brale,   resident  dans   la  surcharge  de  devoirs  k  domicile.     II  est 
sp^dalement  recommand^  aux  maitres  de  ne  pas  donner  aux  enfants  de 
devoirs  proprement  dits  avant  I'&ge  de  9  a  10  ans,  et  de  les  limiter  k  de 
courtes  applications,  k  des  amplificatlbns  de  ce  qui  a  6t6  expliqu^  en 
classe ;  de  toujours  laisser  k  Tenfant  un  temps  suffisant  pour  les  exercises 
et  la  promenade.     Ce  qu'on  observe  parfois  encore  c'est,  plut6t  que  du 
malmenage,  du  malm^nage  resultant  d'une  mauvaise  interpretation  des 
programmes,  ce  qui  d'ailleurs  devient  exceptionnel  gr&ce  k  I'excellente 
organisation   des   ^coles   normales  et   a   Tintelligente  surveillance    des 
inspecteurs.     Ou  bien  de  Torganisation  d^fectueuse  des  concours  annuels 
des  diff^rentes  ^coles  entre  elles.  Ainsi  voit-on,  quelques  semaines  avant 
I'entrfe  en  lieu,  les  mattres  entrainer  leurs  ^l^ves,  par  des  devoirs  et  des 
lemons  extraordinaires,  une  entassement  dans  la  m^moire  de  formules  et 
de  mots,  un  chauffage  k  haute  pression  de  Tint^lligence  des  61^ves,  tout, 
cela  en   vue  de  succ^s  d'amour  propre   que  poursuivent  ces  maitres. 
Faisons  observer  toutefois  que  cette  periode  d'echauffement  est  heureuse- 
ment   de  courte  duree,  et  qu'il  suffirait  de  modifier  I'organisation  des 
concours  pour  mettre  toutes  choses  dans  Fordre.     Le  surm^nage  existe 
plus  manifestement  dans  I'enseignement  moyen  k  ses  difPerents  degr^s  et 
dans  I'enseignement  sup^rieur.     Quant  a  ce  dernier,  du  moins  il  n*y  a 
lieu  d'accuser  ni  les  programmes  ni  les  professeurs.     On  ne  voit  que  trop 
souvent  en  Belgique,  dans  la  chasse  aux  dipl6mes  qui  ouvrent  Faeces  aux 
carri^res,  des  jeunes  gens  aborder  les  Etudes  superieures  sans  preparation 
suffisante;  d'autres,  au   lieu  de  faire  k  chaque  jour  sa  tache,  laissent 
s'accumuler  le  travail  et  s'efforcent  d' accomplir  en  quelques  semaines 
Toeuvre  d'une  annee  entiere.     Mais  ici  il  ne  s'agit  plus  d'enfants  dont  la 
structure  du  cerveau  est  en  voie  de  developpement,  mais  d'adultes  ou  elle 
est  acheV^e.     Aussi  pour  ^tre  s^rieuses  encore,  les  alterations  dues  au 
surmenage  sont  elles  ici  plus  aisement  curables  que  dans  les  cas  d'arr^t 
de  developpement.     J'ai  traite  ces  points  en  detail  dans  les  XL VI*  et. 
XL VII*  lemons  (pp.  1104  4  1156)  de  mon   Caur9  cP hygiene  genSrale  et 
pedagogigue.     (Bruxelles,  St.  Manceaux,  1891.) 

Dans  I'expose  qui  precMe  nous  n'avons  consider^  que  la  part 
d^action  que  la  loi  attribue  au  GK)uvernement.  Elle  a  laisse  k  la  surveil- 
lance des  municipalites  ce  qui  interesse  plus  directement  la  salubrity 
coiurante  des  locaux  et  la  sante  des  Ecoliers.  C'est  une  lacune,  car  les 
prindpaleB  villes  ont  seules  organise  une  inspection  m^dicale  scolaire 
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officielle.  Celle-ci  a  pourtant  donne  des  resultata  merveilleux.  Les 
^coliers  sont  des  leur  admission  soumis  a  un  examen  somatique  qui  est 
p^riodiquement  repute.  Le  medecin  inspecteur  visite  r^guli^rement 
chaque  mois,  et  toutes  les  fois  que  les  eireonstanees  le  r^clament^  les 
locaux  et  les  el^ves.  A  Bruxelles,  notammenty  les  faibles,  les  porteurs  de 
quelque  predisposition  morbide  sont  gratuitement  Tobjet  d'une  m^ea- 
tion  preventive.  Ainsi  le  Dr.  JaRSsens  relevait  en  1877-78-79,  que  de 
1890  ecoliers  qui  avaient  ^t^  soumis  a  ces  mesures,  ont  ^te  bien  gu^ris 
278y  ameliores  728;  resultats  moins  sensibles  ou  inconnus,  844.  Da 
c6te  des  dents,  on  a  rencontre  2,885  Pollers  porteurs  d'affeetions  ou  de 
vices  divers  auxquels  il  a  ete  rem^di^  dans  toute  la  mesure  du  possible. 
Depuis  5  ans,  profitant  des  r^cents  exemples  donnes  par  la  Suisse 
i'Autriehe,  TAllemagne,  les  \illes  de  Bruxelles  et  de  Liege  ont  organisi 
des  colonies  d'^l^ves  en  vacances.  On  soumet  les  enfants  &  un  examen 
anthropologique  minutieux,  et  Ton  choisit  les  plus  debiles  pour  constituer 
la  colonic.  Les  gains  obtenus  'en  poids,  en  taille,  en  circonferenoe 
thoracique  et  capacite  vitale  ont  confirme  tons  les  resultats  constat^  k 
I'^tranger.  Aussi  le  proems  des  colonies  scolaires  est-il  aujourd'hui 
gagn^  haut  la  main  en  Belgique. 

B6cemment  la  ville  de  Liege  a  institu^  les  bains  scolaires  dans  une  des 
&K)les  de  natation  situees  sur  la  Meuse.  Jusqu'au  mois  d'aout  dernier  on 
avait  relev6  5,832  bains  pris  par  les  gar9ons,  3,658  par  les  filles.  Parmi 
ces  baigneurs  ne  sont  pas  compris  les  Aleves  des  ^oles  mojennes,  ni  des 
colleges.  La  balneation  est  facultative,  mais  le  nombre  de  jeunes 
baigneurs  n'a  ccsse  de  croitre. 

Disous  pour  terminer  que  Tiutroduction  de  certains  travaux  manuels 
dans  les  ecoles  de  gar9ons,  est  k  Fordre  du  jour  en  Belgique. 

En  r^sum^ : — 

Les  conditions  des  milieux  scolaires,  aeration,  chauffage,  ^clairage, 
bancs  et  pupitres  adaptes ;  Temploi  de  la  m^thode  intuitive  dans  Tenseigne- 
ment,  la  variety  de  celui-ci ;  un  nombre  d'heures  de  le9ons  en  rapport 
avec  I'&ge  des  el^ves  ct  interrompues  par  des  rel&ches  consacr^  aux 
exercices  et  a  la  gymnastique  m^thodiquement  enseignee,  des  devoirs 
limites ;  une  inspection  pedagogique  experimentee,  des  instituteurs 
int^lligents  et  bien  dress6s,  tout  cda  a  fini  par  annihiler  chez  les  enfants 
les  dispositions  aux  deformations  de  squelctte,  a  la  myopic,  h,  enrayer  le 
surm^uage,  d  ameuer  une  6tat  de  saut^  generule  favorable  en  diminuant 
les  dispositions  a  la  chlorose,  a  la  scrofule,  k  la  tuberculose. 

Si  I'etat,  au  lieu  de  Fabaudonner  aux  communes,  prenait  en  main 
rinspectiou  m^dicale  scolaire  la  Belgique  pourrait  s'applaudir  d  avoir 
realise  ce  but  supreme  de  la  pedagogic :  developpcment  parallele  du 
corps  et  de  Tintelligence  des  enfants. 
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In  this  paper  I  propose  to  consider  the  several  laws  which  influence 
ibe  form  and  structure  of  the  skeleton  of  the  human  suhject,  in  order 
thaty  bj  a  knowledge  of  them,  we  may  he  ahle  to  determine  the  hest 
moAS  by  which,  especially  during  the  period  of  development,  we  may 
improve  Hie  physique  of  our  fellow  creatures,  and  so,  by  diminishing 
mncb  of  the  existing  misery  which  is  due  largely  to  debility  and  conse- 
«[neiit  diiiease,  enable  them  to  compete  more  successfully  in  the  struggle 
for  existence. 

The  human  organism  is  obviously  evolved  from  a  lower  type  in 
consequence  of  progressive  alteration  in  the  mechanical  relations  of  the 
individual  to  its  surroundings. 

The  shape  and  structure  of  the  bones,  joints,  and  muscles,  the 
length  and  character  of  the  alimentary  canal,  and  the  proportionate  sizes 
of  the  several  solid  viscera  are  influenced  solely  by  mechanical  factors. 
The  imcreased  size  and  complexity  of  even  the  most  complicated  solid 
organ — ^the  brain — is  but  a  natural  outcome  of  varying  mechanical 
relationships,  since  the  necessity  for  more  complex  muscular  movements 
requires  a  larger  development  of  ganglion  cells,  both  motor  and  sensory, 
and  the  intellectual  area  is  of  necessity  developed  to  meet  the  more 
difficult  relationships  to  surroundings  which  result  from  the  progressive 
evolution  of  the  individual. 

The  causation  of  these  changes  appears  to  be  as  simply  mechanical 
as  the  variations  in  the  form  and  number  of  the  teeth  which  result  from 
the  altering  character  of  the  food.  Some  corroborative  evidence  of  this  is 
afforded  by  measurements  of  horizontal  sections  of  skulls  I  made  some 
time  ago,  when  I  found  that  the  left  side  was,  in  most  cases,  more 
'Capacious  than  the  right,  while,  in  two  left-handed  workers,  I  made  out 
a  greater  capacity  in  the  right  side.  Many  of  the  variations  in  the 
symmetry  of  the  skull,  especially  in  the  labouring  classes,  are,  however, 
very  probably  due  to  other  mechanical  factors,  namely,  alterations  in  the 
n(»mal  position  of  the  head,  due  to  labour  or  to  position  of  body,  new 
functional  adaptations  of  the  head,  as  in  carrying  loads,  <&c.,  all  of  which 
render  the  detailed  explanation  of  the  causation  of  such  variations  in 
measnrements  most  complex  and  difficult. 

As  a  proof  of  the  purely  mechanical  causation  of  the  varpng  forms 
of  bones  and  joints  in  man  and  in  the  lower  animals,  I  would  point  to 
the  most  remarkable  deviations  from  the  normal  form  which  the  human 
bones  and  joints  develop  when  the  mechanical  relationships  of  the 
individual  to  his  surroundings  are  accurately  determined,  or,  so  to  speak. 
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fixed,  (luring  the  greater  part  of  his  lifetime,  and  thus  differ  from  those 
of  what  is  called  the  normal  individual.  I  allude  to  the  characteristic 
and,  in  a  sense,  extraordinary  deviations  from  the  normal  which  the 
shapes  of  the  bones  and  the  mechanisms  of  the  joints  of  labourers 
present,  their  form  and  mechanism  differing  from  those  of  the  normal 
infinitely  more  than  those  of  the  average  or  normal  man  differ  from 
those  of  the  higher  ape. 

A  very  important  point  in  relation  to  these  alterations  in  the  forms 
of  bones  and  joints  is  the  question  of  the  transmissibility  of  the  acquired 
form  to  the  offspring.  It  seems  to  me  to  be  perfectly  obvious  that  a 
large  proportion  of  the  variations  from  the  normal  which  are  acquired 
during  the  lifetime  of  the  individual  are  transmitted.  How  far,  how- 
ever, the  peculiar  form  of  the  bones  and  joints  in  such  labourers  as  the 
sailor,  shoemaker,  coal-heaver,  &c.  is  transmitted,  is  more  difficult  to 
determine;  but  I  take  it  that,  so  far  as  the  muscular  and  skeletml 
arrangements  are  concerned,  this  transmissibility  is  the  prime  factor  Ia 
evolution. 

I  would  sum  up  the  preceding  arguments  in  the  following  concise 
statements: — (1.)  Not  only  do  the  forms  of  the  bones  of  the  human 
skeleton  vary  with  such  movements  as  are  performed  habitually,  or  with  , 
such  routine  attitudes  as  are  assumed  by  the  \igorous  individual,  but  so 
also  do  the  details  of  the  structure  and  the  functions  of  the  several 
joints.  (2.)  If  an  individual  is  habitually  engaged  in  performing  a 
certain  movement  or  sequence  of  movements  of  acti\'ity,  the  form  of 
skeleton  varies  from  the  normal  in  a  degree  which  is  proportionate  to 
the  length  of  the  period  during  which  the  movement  has  been  performed 
and  to  the  amount  of  energy  expended  in  the  act.  During  a  single  per- 
formance of  the  attitude  of  activity  there  are  present  numerous  tendencies 
for  the  bones  and  joints  to  undergo  changes  in  form.  The  constant 
repetition  enables  the  tendencies  to  become  actualities.  The  earliest 
variation  from  the  normal  consists  in  the  fixation  of  the  physiologicaT 
attitude  which  is  normally  assume<l  during  the  performance  of  such  a 
movement  of  activity,  while  the  latter  conditions  are  exaggerations  of 
the  same  attitude,  due  to  changes  in  the  bones  and  in  the  intervening 
soft  structures.  In  other  words,  the  peculiar  character  of  the  anatomy 
of  the  labourer  is,  first,  the  fixation,  and  subsequently  the  exaggeration 
of  a  normal  physiological  attitude  of  activity.  These  changes  are  all 
further  exaggerated  if  developed  during  the  period  of  active  growth  of 
the  organism.  (3.)  It  is  highly  probable  that  a  certain  proportion  of  the 
acquired  variations  from  the  normal  structure  of  the  skeleton  are  trans- 
mitted to  the  offspring  if  it  be  begotten  after  their  mature  development. 
This  is  likely  to  be  more  marked  where  the  same  unvarying  and  precise 
mechanical  relationship  of  the  individual  to  his  surroundings  continues 
through  several  generations,  or,  in  other  words,  when  the  same 
occupation  is  pursued  by  several  generations  in  sequence. 

I  would  next  call  attention  to  the  results  of  assuming  constantly 
resting  postures  and  of  avoiding  exercise  when  it  is  seen  that  as  the 
acquired  deformities  of  the  labourer  are,  first,  the  fixation,  and  later  the 
•exaggeration  of  normal  physiological  attitudes  of  acti^ity,  so  the  acquired 
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deformities  of  feeble  youth  are,  first,  the  fixation,  and  later  the  exaggera- 
tion of  normal  physiological  attitudes  of  rest.  The  feeble  atonic  child  is^ 
for  all  practical  purposes,  an  organism  whose  mechanical  relationship  to 
its  surroundings  is  fixed,  unvarying,  and  precise,  and  the  conditions 
which  result  from  this  relationship,  an  experiment  which  is  being 
made  by  nature  for  us  on  an  immense  scale,  afford  undeniable  corrobora- 
tive evidence  of  the  statemends  already  made.  I  will  summarise  them 
briefly  in  the  following  sentences: — (4.)  For  the  so-called  normal 
condition  of  the  skeleton  it  is  necessary  that  during  growing  life  the 
individual  shall  combine  attitudes  of  activity  with  attitudes  of  rest,  and 
that  the  attitudes  of  activity  as  well  as  those  of  rest  shall  be  varied  in 
character.  By  an  attitude  of  rest  is  meant  a  position  in  which  the 
raperjaeent  weight  is  transmitted  through  a  joint  or  combination  of 
joints  with  a  minimum  of  expenditure  of  muscular  energy,  the  form  of 
the  bones  and  the  ligaments  sustaining  the  chief  strain,  the  muscles  in 
many  cases  performing  only  the  passive  function  of  a  ligament* 
(5.)  During  the  period  of  a  single  assumption  of  an  attitude  of  rest 
there  exists  tendencies  to  change,  both  in  the  form  of  the  bones  and  of 
the  joints.  (6.)  In  the  young  subject  the  rate  of  growth  of  any  portion 
of  an  epiphysial  line  varies  inversely  as  the  amount  of  pressure  it 
transmits.  In  other  words,  if  one  half  of  an  epiphysial  line  transmits 
habitually  an  amount  of  pressure  which  is  greater  than  normal,  the 
amount  of  bone  which  it  develops  is  correspondingly  less  than  that 
normally  produced.  If,  on  the  contrary,  the  other  half  of  the  epiphysial 
line  is  subjected  habitually  to  a  subnonnal  pressure,  the  amount  of  bone 
developed  by  it  is  proportionately  greater  than  the  normal.  In  all  the 
resting  postures  the  mechanism  of  the  skeleton  is  such  that  one  portion 
of  a  growing  line  is  exposed  to  an  abnormally  great  amount  of  pressure, 
while  another  portion  is  exposed  to  a  much  less  or  even  subnormal  amount 
of  pressure.  The  frequent  assumption  of  a  single  attitude  of  rest,  not 
corrected  by  suitable  variations  in  the  attitudes  of  activity  and  rest, 
results  finally  in  a  progressive  alteration  in  the  form  and  function  of  the 
bones  and  joints.  It  is  ob^'ious  that  when  those  changes  have  advanced 
to  any  extent  they  cannot  he  obliterated  by  treatment,  the  original  form 
of  the  skeleton  being  lost  for  ever.  This  law  has  a  most  important 
bearing  on  the  evolution  and  treatment  of  acquired  deformities.  (7.)  The 
more  vigorous  and  robust  the  child  the  less  likely  is  he  to  assume 
attitudes  of  rest  for  any  time,  while  the  feeble-bodied  and  frail  is  but 
little  disposed  to  expend  his  scanty  muscular  power  in  activity,  but 
prefers  to  assume  such  easy  postures  as  make  as  little  demand  as  (K)ssible 
upon  his  store  of  energy.  (8.)  The  particular  variety  of  resting  posture 
varies  to  some  extent  with  the  age  of  the  indi^^dual  and  with  his 
surroundings.  (9.)  The  density  of  the  osseous  system,  together  with  the 
firmness  and  fit  of  the  joints,  vary  directly  with  the  muscular 
development  and  vigour  of  the  individual.  (10.)  The  rate  of  growth  of 
bone  in  an  epiphysial  line  is  influenced  more  rapidly  by  abnormal 
pressure  in  the  feeble  and  atonic  than  in  the  vigorous  and  robust.  This 
is  still  more  marked  in  exaggerated  conditions  of  malnutrition,  as,  for 
instance,  rickets.  (11.)  As  the  carrying  of  heavy  loads  habitually  by 
the  vigorous  growing  child  results  in  a  general  diminution  of  his  stature^ 
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partly  by  a  diminished  formation  of  bone  of  a  very  dense  character  and 
partly  by  the  compression  of  the  soft  structures  which  intervene  between 
the  bones,  and  especially  between  the  bodies  of  the  vertebrae,  a  short 
powerful  structure  resulting  in  the  adult ;  so  in  the  feeble,  and  especially 
in  the  rachitic  child,  the  weight  of  the  several  portions  of  the  body 
transmitted  through  its  epiphysial  lines  results  in  a  general  dimimshed 
bone  formation  and  in  a  considerable  diminution  in  the  stature.  This  is 
to  a  certain  extent  beneficial  to  the  ill-nourished  individual,  since  the 
nervous  and  vascular  systems  are  able  to  work  a  shorter  body  with  a 
smaller  expenditure  of  energy  than  a  taller  one.  I  believe  that  the  very 
small  average  stature  of  the  poorer  classes  is  due  to  one  or  other  of 
these  causes. 

I  may  here  say  a  few  words  about  rickets,  since  it  involves  the 
following  important  hypothesis  about  which  there  will  be  doubtless 
much  difference  of  opinion  : — (12.)  When  the  organism  recognises  that 
a  certain  development  of  or  variation  in  its  structure  becomes  advan- 
tageous or  necessary  to  the  better  performance  of  its  functions,  or,  in 
other  words,  when  the  mechanical  relationships  of  the  individual  to  its 
surroundings  are  such  that  certain  tendencies  exist  to  the  formation  of  a 
perfectly  new  mechanical  arrangement,  or  to  the  alteration  of  a  pre- 
existing one,  such  a  change  is  evolved  to  a  greater  or  less  extent.  (I 
would  illustrate  this  by  the  formation  of  the  accessory  occipito-atloid 
articulation  in  the  shoemaker,  as  well  as  by  the  innumerable  changes  in 
the  joints  of  labourers.) 

Rickets  is  a  condition  solely  dependent  uj>on  impaired  nutrition,  and 
in  the  large  majority  of  cases  it  is  due  to  excessive,  unsuitable,  and 
frequent  feeding,  not  to  an  insufficient  quantity  of  food.  In  other  words, 
it  may  be  described  as  the  result  of  chronic  indigestion  of  young  life^ 
and  may  be  and  frequently  is  acquired  on  a  diet  of  breast  milk  only. 
Its  frequency  among  our  population  is  lamentable,  and  depends  solely 
upon  a  want  of  knowledge  of  the  most  simple  rules  of  diet.  An  infinity 
of  benefit  to  the  race  would  result  from  the  thorough  instruction  of 
young  girls  in  the  manner  that  children  should  be  fed,  an  ignorance  of 
which  is  by  no  means  limited  to  the  lower  classes. 

Now  in  rickets  we  have  to  deal  with  an  organism  whose  tissues 
are  ill-nourished,  and  whose  capacity  for  forming  reparative  material^  or 
for  remedying  the  imperfect  condition  of  its  textures,  is  much  impaired 
Bone  is  formed  hastily  and  badly  by  the  epiphysial  lines  and  periosteum, 
and  the  organism,  recognising  that  the  several  portions  of  the  skeleton 
are  not  strong  enough  to  i^erform  their  various  functions,  produces  a 
rapid  dejwsit  of  soft  almost  decalcified  bone  by  the  periosteum,  especially 
along  the  concavities  of  developing  cur\'es. 

As  the  brain  is  the  structure  whose  security  is  of  the  most  vital 
importance  to  the  organism,  it  jCauses  the  very  much  greater  formation 
of  imperfect  bone  upon  the  outer  surface  of  the  skull.  This  effort  to 
render  the  brain  as  secure  as  possible  is  seen  also  in  osteitis  deformans^ 
but  even  to  better  advantage  in  moUities  ossium,  a  condition  whose 
causation  is  somewhat  similar  to  that  of  rickets. 

In  moUities,  although  the  condition  of  nutrition  is  so  impaired  that 
the  bones  of  the  trunk  and  extremities  are  reduced  to  a  very  coarse 
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cancellated  stmctare  or  to  thin  shells,  jet  the  organism  has  utilised  for 
the  thickness  an<i  strengthening  of  the  soft  brain-case  every  bit  of  the 
imperfect  reparative  material  which  it  has  in  store.  To  put  this  more 
pointedly,  I  would  state  that: — (13.)  The  organism  is  able  to  recognise 
and  differentiate  the  varying  importance  of  the  mechanical  requirements 
of  Uie  several  portions  of  the  body,  strengthening  the  developing  concavi- 
ties of  long  bones,  and  so  attempting  to  oppose  their  changing,  forming, 
and  sheltering  one  organ  rather  than  another,  even  at  the  expense  of 
other  organs  and  structures. 

It  is,  however,  highly  probable  that  the  rapidly  formed  periosteal 
callus  about  the  skull  cap  in  rickets  interferes  materially  with  the 
perfect  development  of  the  brain.  It,  together  with  other  conditions 
resulting  from  imperfect  nutrition,  pro<luces,  besides  the  other  de- 
formities, a  condition  of  head  and  face  which  is  far  from  being  beautiful, 
a  matter  which  is  obviously  of  very  great  consideration  in  the  case  of 
finale  children  especially.  (14.)  In  the  non-rachitic  child,  however 
feeble  he  may  be,  the  diaphyses  of  the  bones  do  not  change  their  form 
materially  other  than  by  the  abnormal  rate  of  growth  of  the  epiphysial 
lines.  (15.)  In  the  rachitic,  besides  a  still  further  exaggeration  of  the 
varied  rate  of  growth  of  the  epiphysial  line  consequent  upon  habitual 
assumption  of  resting  postures,  the  diaphyses  yield  to  the  tendencies  to 
undergo  change  in  form  in  proportion  to  the  degree  of  rickets  present. 

The  several  acquired  deformities  which  develop  during  growing 
life  are  dorsal  excurvation,  lateral  curvature,  flat  foot,  and  knock  knee. 

Dorsal  excurvature,  is,  first,  the  fixation,  and  later  the  exaggeration 
of  a  symmetrical  posture  of  rest,  and  consists  chiefly  in  an  exaggeration 
of  the  dorsal  cun-e  and  in  a  diminution  of  the  conjugate  of  the  brim  of 
the  pelvis. 

Lateral  curvature  is,  first,  the  fixation,  and  later  the  exaggeration  of 
an  asymmetrical  posture  of  rest,  the  pelvis  being  rotated  around  an 
oblique  axis  in  a  horizontal  plane.  This  produces  a  rotation  of  the 
superjacent  bodies  around  an  axis  of  varying  obliquity  in  the  same 
plane,  the  degree  of  obliquity  being  influenced  to  some  extent  by  the 
elasticity  of  the  fibre  cartilages  and  the  lateral  connexions  of  the  spine. 

Flat  foot  is  the  fixation  of  the  foot  in  its  physiological  attitude  of 
rest — namely,  of  abduction. 

Knock  knee  results  from  the  abnormal  rate  of  growth  of  the  several 
parts  of  the  epiphysial  lines  of  the  femur  and  tibia  consequent  upon  the 
prolonged  assumption  of  an  attitude  of  rest. 

In  the  rachitic  infant  the  condition  called  rickety  spine,  a  more  or 
less  abrupt  posterior  curve  which  results  from  the  constant  flexion  of 
the  thorax  upon  the  pelvis  due  to  weakness,  is  associated  with  a  con- 
siderable diminution  of  the  conjugate  of  the  pelvic  brim,  a  deformity  of 
much  importance  to  the  female  child. 

If  the  child  becomes  rachitic  before  it  has  learnt  to  walk,  bow  legs 
result,  if  after,  knock  knee  is  developed  instead. 

Before  ending  this  paper  I  would  suggest  that,  to  meet  the  rapidly 
progressive  deterioration  of  the  people,  especially  in  and  about  the  large 
towns,  before  a  woman  is  permitted  to  engage  in  an  occupation  entailing 
the  care^  feeding,  or  supervision  of  infants  or  young  children,  or  before 
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she  be  allowed  to  mam',  she  shall  be  obliged  by  law  to  show  that  she 
possesses  a  satisfactory  knowledge  of  the  general  physiology,  diet,  and 
hygiene  of  infancy.  Amongst  other  things  that  might  be  done,  I  would 
include  the  punishment  of  those  who  advertise  and  sell  such  so-called 
infants'  foods  as  are  extremely  deleterious  to  the  health  of  the  child. 

It  seems  reasonable  also  that  those  who  are  engaged  in  the  educa- 
tion of  youth  in  day  schools  or  boarding  schools  should  be  thoroughly 
familiar  with  the  physiology  of  the  skeleton,  and  that  the  State  should 
require  from  them  some  guarantee  of  the  possession  of  this  knowledge, 
which  is  only  second  in  importance  to  that  which  should  be  possessed 
by  those  having  the  care  of  infants  and  very  young  children. 


DISCUSSION. 

Moncdenr  A.  F^ret  (Pariii)  dit : — Jo  soUicite  de  voire  bieaveillance 
ouelques  instants  d'attention,  afin  de  vous  presenter  une  tabic  de  trav»il 
destin^e  anx  ^coles  et  de  vous  exposer  les  avantages  qui  peuvent  resulter 
de  son  emploi. 

Permettez-moi  d*abord  de  vous  faire  remarqner  que  dans  les  sallm 
d'^tude,  les  tables  actuellement  en  usage  sont  de  mdme  hauteur.  Ca- 
pendant,  les  ^^ves  Eont  de  taille  diff^rente,  quoique  I'&ge  Boit  k  peu  pr^ 
le  m^me;  de  la  une  g^ne  pour  beaucoup  d^entre  eux  dont  la  taille  n'eat 
pas  k  la  hauteur  de  la  table  qu'ils  occupent,  selon  qu'ils  sont  trop  grands 
ou  trop  petite. 

Sont-ils  trop  grands,  ils  doivent  forc^ment  se  conrber,  se  pencher  sur 
leur  livre  ou  sur  lenr  cahier,  et  s^appuyer  sur  le  bord  de  la  table. 

Cette  pression  am^ne  de  graves  desordres  dans  les  organes  de  la 
poitrine,  de  m6me  quo  la  position  courb^e  occasionne  la  rondeur  du  dos 
et  fatigue  la  vne. 

D'un  autre  c6te,  les  ^^ves  de  petite  taille  sont  g^n^s  pour  ^crire. 

La  table  que  j*ai  rhonneur  de  presenter  an  Congr^s  vient,  il  me  semble, 
obvier  a  ces  inconvenients  par  son  ^l^vation  facultative  permettant  k 
chaque  ^l^ve,  k  mesure  q'n'il  gi  andit,  de  fixer  le  pupitre  a  sa  taille. 

Yous  pourrez  en  juger,  car  j*ai  cm  utile  d'apporter  un  modMe  pour 
la  demonstration  du  syst^mc. 

J*esp^re,  Messieurs,  que  vous  serez  convaincus  de  la  bonne  tenue  que 
i'on  pent  obtenir  chez  les  enfants,  lorsque  j'aurai  indiqu^  les  diffi^enter 
positions  que  Ton  doit,  selon  moi,  leur  faire  observer  en  classe. 

La  position  s^dentaire  des  ^ooliers  tonjours  assis  pendant  la  dur^e 
de  leurs  Etudes,  a  paru  regrettable  a  beaucoup  d'hygi^niBtes,  et  il  a 
sembie  que  les  travaux  debout  am^neraient  une  agreable  diversion  et 
viendraient  rompre  la  monotonie  des  Etudes. 

Je  n'insiste  pas  sur  ce  point  et  je  vous  laisse  a  juger,  Messieurs,  d» 
I'utilit^  de  Tadoption  des  travaux  altemes,  assis  et  debout,  que  la  hauteur 
donn^e  k  la  table  a  (Elevation  facultative  vient  faciliter. 

Ne  vous  semble-t-il  pas  que  le  developpement  physique  de  Tenftbut 
serait  une  heureuse  consequence  de  cette  m^thode  P 

Pour  les  enfants  dont  la  vue  est  faible,  et  pour  ceux  qui  sont  atteints 
de  myopie,  j'ai  cr^e  un  modMe  dont  le  pupitre  s*incline  a  volenti,  aveo 
facility  de  le  rapprocher  plus  ou  moins,  selon  la  force  de  leur  vue,  afin  de 
leur  ^vitep  ainsi  de  se  courber.  Ces  tables  sont  k  une  seule  place.  Leur 
banc  est  ind^pendant,  de  sorte  que  le  balayage  et,  au  besoin,  le  lavage 
sont  facilit^s  dans  les  classes.    J'esp^re,  Messieui-s,  que  vous  apprecierez 
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les  avantages  hjgieniqnesde  ce  syst^me  et  que  le  Gongr^R  international 
d'Hygi^ne  et  de  D^mographie  Tondra  bien  s'y  int^resser. 

lia  Soci^t^  d'Hygi^ne  de  I'Enfance  k  Paris,  dont  j*ai  rhonnem*  d'etre 
membre,  m'a  del^ga^  anpr^s  de  vous,  Messieurs,  afin  de  Tons  assurer  de 
ses  sentiments  bien  sympatfaiques  envers  le  Congres  dont  elle  suivra 
attentiTement  les  operations. 

Dr.  XaUilmaim  sagte : — Die  Anbringung  yon  Fenstem  an  zwei  ge« 
geniiberliegenden  Seiten  des  Schulzimmers,  wie  sie  in  Belgicn  iiblich  ist, 
kann  zwar  fur  die  Ventilation  sebr  forderlich  werden,  auch  zur  Yerbes- 
flenmg  der  Beleuchtung  weflentUch  beitragen,  ist  aber  fiir  die  nord- 
licheren  Lander  im  allgemeinen  weniger  zu  eropfeblen,  da  die  Heizung 
dadurch  bedeutend  erschwert  wird.  Namentlicb  in  frei  gelegenen 
Landschulgebauden  mit  bilateraler  Beleucbtung  ist  die  Temperatur 
wahrend  des  Winters  nicht  anf  die  erforderliche  Hobe  zu  bringen. 

Bei  der  Angabe  Dr.  Kuboms,  dass  die  Scoliose  in  Belgien  seltener 
als  in  Deutschland  und  der  Schweiz  yorkommt,  ist  zu  bedenken,  dass  die 
Zahl  der  gefundenen  scoliotischen  Kinder  sebr  wesentlicb  tou  der 
Untersncbungsniethode  abhangt.  Die  blosse  Oknlarinspektion  ergiebt 
eine  geringere  Ziffer,  als  wenn  empfindlicbe  Instmmente,  wie  das  von 
Dr.  Schenk  in  Bern  konstruirte,  bei  der  XJntersucbung  angewendet 
werden.  Auch  bei  der  Oknlarinspektion  kann  man  einen  mebr  oder 
weniger  strengen  Maasstab  anlegen  und  so  yerscbiedene  Besultate 
erhalten. 

Dr.  Gladstone  said:  These  three  papers  all  illustrate  the  appli- 
cation of  exact  observations  or  experiments  to  the  determination  of  those 
important  questions  which  are  discussed  by  educationists.  The  tabulated 
obeeryations  of  Dr.  Burgerstein  are  not  suflSciontly  numerous  to  warrant 
the  plotting  of  a  cure,  but  they  point  out  the  right  method,  and  indicate 
that  a  **  lesson  "  should  not  be  synonymous  with  an  *'  hour,"  but  that  the 
time  should  yary  probably  according  to  the  sex  and  age  of  the  children, 
as  well  aa  with  the  circumstances  of  their  homes,  and,  of  course,  with  the 
nature  of  the  study.  The  weariness  from  continuoas  mental  work  is 
relieyed  by  short  rests,  or  by  yaried  occupations.  The  obseryatious  of 
Dr.  Kubom  are  another  effort  to  determine  the  effect  of  lessons ;  and  if 
the  deyelopment  of  the  bony  skeleton  is  so  much  affected  by  circum* 
stances,  as  Mr.  Lane  has  shown,  how  much  more  may  we  expect  that  the 
means  of  healthy  deyelopment  of  the  brain  is  an  important  subject  for 
careful  scientific  inquiry  P 

Dr.  Zieo.  Bnrgersteiii  (Yienna)  said,  I  would  like  to  say  a  word 
in  reply  to  two  remarks  concerning  my  experiment.  As  to  the  number  of 
children,  I  had  intended  to  make  the  experiment  apply  to  about  10,000 
children,  but  I  could  get  permission  to  examine  four  classes  only.  As  to 
the  pauses  of  fiye  minutes  between  the  10  minutes*  periods  of  work,  I 
chose  these  periods  of  rest  because  I  thought  in  this  ^ay  to  make  the 
experiment  resemble  the  ordinary  school  lessons.  In  the  ordinary  school 
iMSon  the  teacher  must  dictate  the  additions,  and  this  furnishes  the  only 
kind  of  interruption ;  in  my  experiment  the  children  were  obliged  to  work 
for  10  minutes  without  any  interruption ;  it  was  for  that  reason  that  I 
thought  to  make  the  experiment  more  like  the  ordinary  lesson  by  giyiug 
short  rests  between  each  10  minutes'  work.  Though  the  basis  is  a  small 
one,  it  will  not  be  forgotten  tbat  the  yery  smaU  numbers  in  the  single 
flaflBCfl  mostly  tend  in  the  direction  of  the  general  result. 

The  Besolutions  proposed  by  Dr.  Leo  Bargerstein,  haying  been 
seconded  by  Dr.  Gladstone,  were  then  carried. 
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The  suhject  of  physical  education,  especially  in  elementary  schools 
is  one  which,  within  the  last  few  years,  has  attnicted  much  greater 
attention  than  formerly;  and  this  increased  attention  is  one  among 
many  other  phenomena  indicative  of  the  change  which  in  the  last 
decade  the  meaning  of  the  word  education  has  undergone.  For,  whereas 
in  days  gone  by  eihication  meant  the  cramming  or  acquiring  of  a  given 
quantity  of  mere  information,  it  now  has  a  much  more  extensive  and 
developed  meaning,  both  as  to  what  it  connotes  and  what  it  denotes. 
At  last  educationists  are  beginning  to  realise  the  natural  interdepen- 
dence of  bodily  and  mental  functions,  and  the  consequent  necessity  of 
creating  perfect  physiological  and  psychological  conditions  in  order  to 
conduce  to  the  hannonious  working  of  the  various  parts  of  the  human 
system  and  its  functions,  and  to  {mxluce  the  maximum  of  result  with 
the  minimum  of  effort. ;  or,  in  other  words,  that  the  educational  efforts  of 
the  individual  should  be  attended  with  the  maximum  of  pleasure  and  the 
minimum  of  ^min. 

The  Education  Department  has  liitely  given  an  impetus  to  this 
greater  attention  by  introducing  into  its  Code  an  article  which  recognises 
the  utility  of  apportioning  some  [>eriod  of  the  school  time  to  instruction 
in  some  fonn  of  physical  education  by  allowing  such  instruction  to  be 
included  in  the  ordinary  time-table  of  the  school.  Art.  12  (/)  of  the 
Code  of  Regulations  in  1891,  for  the  ^ first  time^  provides  tliat  "in 
"  making  up  the  minimum  time  constituting  an  attendance  may  be 
"  reckoned  tinu*  occupied  by  instruction  in  suitiible  physical  exercises 
"  and  military  drill." 

And  such  bodies  as  the  National  Physical  Recreation  Society,  the 
German  Gymnastic;  Society,  the  Swedish  Gymnastic  Society,  the 
National  Union  of  Physical  Training  Teachers,  and  other  organisations 
of  the  kind,  with  their  consequent  rivalries,  are  similar  indications 
of  a  wave  of  thought  passing  over  the  coimtry  in  favour  of  attention 
being  given  in  various  ways  to  physical  as  distinct  from  intellectual 
development. 

The  term  physical  education,  used  as  denoting  a  subject  for  school 
instruction,  has  not  such  a  wide  meaning  as  when  used  generally.  Its 
object  in  the  former  sense  being  partly  to  secure  the  best  conditions 
for  mental  effort  by  promoting  the  best  physical  conditions,  it  includes 
such  instruction  as  leads  to  uniform  and  harmonious  development  of  the 
whole  body  of  the  indi\'idual  child,  with  due  regard  to  his  physical 
idiosyncrasies,  or  any  accidental  or  abnormal  characteristics  which  may 
differentiate  him  from  an  ordinary  generic  child  living  under  normal 
conditions.     It  does  not  include  such  specific  or  extraordinary  exercise 
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and  education  as  leads  to  the  powerful  arms  and  shoulde;rs  of  the  rower, 
legs  of  the  runner,  body  of  the  pugilist,  or  the  mighty  physique  of  the 
professional  athlete,  nor  anything  that  develops  acrobatic  aptitudes.  Its 
limits,  therefore,  with  respect  to  the  school,  and  the  conditions  for  its 
healthy  prosecution,  can  be  easily  define<i  and  formulated. 

One  of  the  greatest  difficulties  that  a  teacher  has  to  deal  with  in  the 
management  of  young  pupils  is  the  desire  for  change,  and  the  natural 
predisposition  to  physical  activity  which  always  accompany  infancy  and 
early  youth.  The  skilful  teacher  is  he  who  knows  how  to  utilise  these 
most  advantageously  to  make  the  school  b'fe  of  his  pupil  happy  and 
interesting.  The  time  selected  for  physical  exercises  should  not  be  so 
dose  to  the  time  for  meals  as  to  create  any  undue  strain  or  any 
antagonism  between  the  physical  functions  involved  in  digestion  and 
those  concerned  in  mere  physical  exercises  as  such,  nor  so  placed  in  the 
time-table  as  to  cause  any  antagonism  between  physical  and  cerebral 
functions.  Probably  a  period  midway  in  the  time  apportioned  to  mental 
sabjects  would  be  the  best  to  allot  to  them.  And  inasmuch  as  practice 
and  instruction  in  such  exercises  as  can  be  taught  to  pupils  between  five 
and  fourteen  involve  a  certain  amount  of  free  movement  for  all  parts  of 
the  body,  and  necessitate  standing  in  a  more  or  less  erect  posture,  it  would 
be  best  to  arrange  it  in  some  part  of  the  time-table  preceded  and  followed 
by  lessons  which  require  sitting;  otherwise  weariness,  lassitude,  and 
undue  strain  and  effort  would  result.  It  need  hardly  be  pointed  out 
that  the  healthy  prosecution  of  physical  education  requires  the  best  atmo- 
spheric surroundings.  A  lesson  on  physical  exercises  ought  if  possible 
to  be  given  in  the  pure  open  air,  of  course  with  proper  regard  to 
temperatm^.  A  large  shed  in  the  school  playground  would  be  useful 
for  the  purpose,  or  a  large  hall  in  the  school  itself.  The  structure  of 
a  school,  therefore,  cannot  be  said  to  be  perfect  unless  it  includes  one 
of  three  things :  (a)  A  large  shed,  open  at  the  sides,  in  the  playground ; 
or  (6)  a  hall  in  the  school,  well  lighted  and  ventilated,  to  which  each 
class  can  be  drafted  in  turn ;  or  (c)  plenty  of  floor  space  in  each  class 
room,  unencumbered  by  desks,  well  lighted  and  ventilated.  This  latter, 
however,  which  is  suggested  as  an  undesirable  alternative  when  there  is 
no  other,  makes  it  almost  impossible  for  any  exercises  involving  marching 
or  change  of  position  to  be  practised. 

Apart  from  its  mere  general  hygienic  results,  the  advantages 
attendant  upon  the  teaching  of  physical  exercises  as  a  school  subject  are 
manifold.  As  a  great  mechanical  help  to  school  discipline  it  is 
invaluable,  partly  on  account  of  the  habits  of  ready  obedience  and  atten- 
tion to  the  commands  and  wishes  of  the  teacher  which  it  engenders,  and 
partly  as  affording  the  means  of  securing  a  variety  of  posture  and 
attitude  to  satisfy  the  demands  of  that  vitality  and  activity  which  the 
young,  under  natural  conditions,  always  exhibit. 

The  indirect  effects  it  has  are  equally  inestimable.  Its  aim,  and 
result  too,  if  properly  taught,  being  to  make  children  healthy  and  well 
developed,  exercising  in  turn  each  separate  part  and  function  of  the 
human  body,  it  powerfully  counteracts  any  hereditary  predispositions  to 
disease  which  may  be  present,  and  minimises  their  injurious  tendencies. 
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This  can  perhaps  best  be  illustrated  by  a  series  of  exercises  designed  for 
the  expansion  of  the  chest  and  shoulders.  Their  hygienic  effect  must 
be  at  once  obvious. 

The  object  of  teaching  physical  exercises  in  schools  being  partly  to 
secure  rest  and  diversion  from  intellectual  toil  and  partly  to  make 
children  healthy  and  to  secure  the  maximum  of  their  bodily  development, 
it  seems  that  they  cannot  be  taught  at  too  early  a  period  in  the  school 
age,  which  is  taken  for  practical  purposes,  as  mentioned  before,  to  be 
from  five  to  fourteen.  In  the  infants*  school,  exercises  simple  in 
character,  but  designed  to  afford  development  in  turn  to  each  part  of  the 
body,  should  be  taught.  Here,  if  at  all,  appears  to  be  the  only  place 
where  musical  accompaniment  to  the  exercises  is  desirable.  For  very 
young  children  such  accompaniment  may  help  towards  precision  of 
movement,  and  the  rhythmical  sounds  and  the  pleasure  resulting  from 
sweet  melodies  or  harmonies  may  add  to  the  recreative  character  of  the 
lesson.  In  schools  for  older  boys  and  girls,  however,  it  is  doubtful,  I 
think,  whether  such  musical  accompaniment  should  be  encouraged. 
There  certainly  cannot  be  two  opinions  as  to  the  undesirability  of 
allowing  children  to  whistle  and  sing  their  own  accompaniment,  which 
I  understand  to  be  the  method  with  some  systems,  while  practising 
physical  exercises.  In  girlt*  schools  a  little  reform  in  the  matter  of 
dress  is  requisite  for  the  healthy  performance  of  such  exercises  as  ought 
to  be  taught.  Without  going  into  details,  each  part  of  the  girl's  dress 
should  be  so  arranged  as  to  allow  of  free  unconstrained  movement  of  the 
muscles  and  the  limbs.  Probably  the  kind  of  exercises  taught  to  boyt 
at  school  ought  not  to  vary  greatly  from  that  taught  to  girls.  The 
main  object  with  girls,  however,  being  to  secure  regular  development 
and  harmony  of  form ;  while,  with  boys,  this  being  a  secondary  object  to 
the  promotion  and  general  diffusion  of  muscular  strength  and  to  their 
proper  equipment  to  discharge  their  duties  as  useful  citizens,  in  the 
highest  classes  physical  exercises  may  be  localised  and  specialised  with 
respect  to  their  future  and  prospective  callings.  The  average  physique 
and  stamina  of  a  boy  being  greater  than  that  of  a  girl,  probably  the 
exercises  may  be  of  a  little  more  violent  nature,  and  practised  for  a 
longer  period  than  in  the  case  of  girls.  Military  drill  ought  undoubtedly 
to  supplement  the  ordinary  physical  exercises  for  boys.  It  teaches  them 
to  walk  in  a  regular  step  and  manner  better  than  any  other  form  of 
physical  exercises;  accustoms  them  to  grouping  and  forming  ordered 
masses,  and  indirectly  shows  them  the  value  of  co-operation  and  the 
necessity  and  advantages  of  discipline. 

It  will  be  gathered  from  the  foregoing  remarks  that  a  typical  lesson 
on  physical  exercises  should  embrace  one  or  more  movements  for  each 
part  of  the  body,  first  of  a  simple  character,  and  then  graduated  up  to 
more  difficult  and  complicated  ones.  The  length  of  time  necessary  and 
desirable  should  be  sufficient  to  afford  recreation  and  relidf  from  the 
intellectual  labour  involved  in  the  lessons  preceding  and  following,  but 
should  not  be  so  long  as  to  produce  weariness  and  fatigue,  which  may 
be  as  injurious  as  indigestion.  Individually  weak  pupib  may,  therefore, 
require  special  attention.     But  what  should  be  aimed  at  is  that  there 
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should  be  proper  moderation  and  frequent  repetition  of  the  exercises.  The 
aim  and  object  of  the  exercise  should,  so  far  as  the  pupil  is  capable  of 
understanding  them,  be  taught  with  each  exercise ;  and  for  this  purpose  a 
technical  and  scientific  knowledge  of  physiology  and  anatomy  is  required 
on  the  part  of  the  teacher. 

In  the  training  of  teachers,  therefore,  for  instructors  in  physical 
exercises,  there  should  be  careful  study  of  the  human  frame — of  the 
different  systems  which  go  to  make  up  its  structure,  their  interdepen- 
dence and  inter-action  one  upon  another.  With  each  branch  of  theory 
there  should  be  its  practical  application  to  physical  education  and  physical 
exercises.  When,  for  example,  the  physiology,  anatomy,  and  functions 
of  the  leg  are  l>eing  studied,  particular  exercises  designed  to  develop  the 
1^  and  make  the  performance  of  its  functions  easy  and  natural  should 
he  practised. 

In  the  Swe<lish  system  of  exercises,  which  probably  has  been 
elaborated  more  than  any  other,  there  are  different  sections  devoted  to^ 
1.  Pedagogic  gymnastics ;  2.  Military  gymnastics ;  3.  Medical  gym- 
nastics. In  each  branch  the  exercises  are  selected,  and  their  order 
formulated  to  promote  the  immediate  object  in  view,  physiological  and 
anatomical  research  and  study  forming  the  basis,  and  the  theory  and 
practice  being  taught  side  by  side,  whi(?hever  course  is  undergone. 

The  physical  exercises  or  gymnastics  suitable  for  the  school  are,  of 
course,  different  from  those  practicable  for  the  period  of  adolescence  or 
for  the  adult.  Exercises  with  apparatus  involve  more  or  less  severe 
strain,  and  this  severe  muscular  effort  may  seriously  affect  the  develop- 
ment of  the  young  subject.  On  many  other  grounds,  too  many  to  be  here 
given  and  explained,  the  use  of  apparatus  by  children  at  school  is  to  be 
deprecate<l,  the  aim  with  regard  to  them  being  "not  at  localising  the 
**  muscular  effort  over  a  limited  region,  but,  on  the  contrary,  to  generalise 
"  it  by  distributing  it  over  a  large  number  of  muscles  at  the  same  time — 
"  not  to  induce  fatigue  quickly,  but  rather  to  bring  all  the  functions  into 
"  greater  activity."  As  to  the  mechanical  adjunct  of  musical  accom- 
paniment, it,  no  doubt,  adds  an  element  of  recreation  and  pleasure  to  the 
exercises,  especially  to  young  children,  but  in  elementary  schools  it  is 
problematical  whether  it  should  be  insisted  upon  for  older  children. 

The  e\'ils  consequent  upon  the  absence  of  a  systematic  and  universal 
provision  for  instruction  in  physical  exercises  are  no  doubt  minimised, 
and  have  been  prevented  from  obtruding  themselves  on  public  attention, 
by  the  practical  outcome  of  that  desire  for  acti\'ity  and  natural  necessity 
for  exercise  which  every  healthy  human  being,  whether  youth  or  adult, 
instinctively  and  spontaneously  feels  impelled  to  in  the  shape  of  games 
and  sport.  Any  organised  system  of  physical  exercises  should  be  used 
as  a  supplement,  and  not  as  a  substitut<;,  for  games.  On  the  other  hand, 
many  games  may  be  utilised  so  as  to  afford  subject-matt<T  for  the 
practical  application  of  the  elements  taught  in  physical  exercises.  One 
of  the  best  of  such  practical  applications  is  swimming,  the  movements 
in  which  bring  into  action,  perhaps,  more  of  the  muscles  of  the  body 
than  any  other  form  of  exercise.      Its  value,  therefore,  estimated  as 
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a  subject  of  school  instruction,  and  as  a  branch  of  physical  education, 
apart  from  the  skill  and  botlily  dexterity  which  it  involves  and  the 
material  advantage  resulting  therefrom,  seems  to  me  to  be  incom- 
mensurable. It  affords  subject-matter  for  a  kind  of  counteqwirt  of 
physical  education  on  land ;  and  no  child  can  be  said  to  have  a  complete 
physical  education  until  it  has  been  taught  how  pn)ix*rly  to  use  its 
liml)s  and  how  to  exercise  all  its  muscles  both  in  the  water  and  out 
of  it.  No  scTiool,  therefore,  cim  be  said  to  have  its  educational 
machinery  complete  unless  it  includes  in  it  ample  accommodation  for 
the  teaching  of  all  its  children  how  to  swim.  Tlu*  London  School 
Board  has  lately  recognise<l  this  by  resolving,  wh(Tever  proi)er  public 
bath  acc»ommodation  available  for  the  pur^wse  of  instruction  in  s>vimming 
is  not  provided,  to  build  in  its  new  schools  swimming  baths,  in  ortler 
that  all  the  boys  and  girls  attending  its  schools  may  have  their  edu- 
cation complete  in  this  particular.  But  much  has  yet  to  be  done  to 
secure  that  physical  education  should  be  more  gmenil  than  it  is.  Its 
aim  in  schools  is  hygienic  and  not  skill ;  and  if  tlu»  discussion  of  it  and 
its  value  from  this  hygienic  point  of  view  by  this  Congress  leads  to  an 
education  of  public  opinion  in  this  country  in  its  favour,  much  Anil  have 
been  don<»  to  secure  its  recognition  as  a  pro^KT  subject  in  i-vctv  school 
curriculum  throughout  the  Luid,  and  to  remove  from  us  the  reproach, 
to  which  we  are  justly  liable,  of  being  far  bi'hind  other  countries  in  the 
absence  of  proptT  attention  being  given  in  our  schools  to  this  ini[)ortant 
subject. 

[Exercises  in  illustration  of  the  diffen*nt  ^wirts  of  the  i)ai)er  were 
performed  by  a  class  of  girls  from  the  Montem  Street  Board  School, 
Finsbui-y,  under  the  dii-ection  of  Miss  E.  R.  Allison.] 
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Attention  has  lately  been  drawn  to  physical  education  in  schools, 
and  nmch  has  been  said  and  written  on  the  subject.  ^Medical  nu^n  and 
the  general  public  began  to  take  it  up  ;  schoolmasters,  often  resenting  any 
reform  in  the  standing  regime  of  the  school,  have  followcul ;  and  at  the 
present  day  there  is  scarcely  any  other  subject  which  is  so  cousjiicuously 
brought  forward  as  this.  At  the  same  time,  I  venture  to  sav,  there 
is  scarcely  any  that  is  less  satisfactorily  treated.  Once  a  cry  is  raised 
"  exercise  for  the  children,"  any  kind  of  exercise  seems  to  l)e  considered 
sufficient,  the  efficacy  of  such  exercise  not  being  taken  into  account  at 
all.  That  such  a  view  is  not  justified  by  facts,  must  be  apparent  to 
everyone  who  has  studied  the  physiology  of  bodily  exercises. 
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In  offering  a  few  brief  remarks  upon  the  physical  education  in  the 
English  schools,  it  is  necessary  to  point  out  the  great  difference  that 
exists  between  the  various  educational  institutions  of  the  country. 

In  the  universities  and  the  large  public  schools  the  physicid  educa- 
tion of  the  students  takes  a  prominent  place.  Well-fitted  gymnasia, 
swimming  baths,  and  large  fields  for  the  systematic  practice  of  sports 
and  games,  afford  opportunities  for  bodily  exercises  of  which  the  scholars 
avail  themselves  in  the  most  spirited  manner.  No  other  country  can  be 
compared  to  England  in  this  respect. 

But  in  the  elementary  schools,  to  which  I  will  confine  myself,  the 
case  is  quite  different.  These  schools  leave  a  great  deal  to  be  desired  in 
what  concerns  the  physical  education  of  the  child.  Here,  for  obvious 
reasons,  regulated  physical  exercises— educational  gymnastics — must  take 
the  place  of  free  games  and  sports. 

EverytxKly  who  has  studied  child-life  in  its  different  phases,  knows 
that  there  is  one  thing  esi)ecially  which  strikes  the  observer,  namely,  the 
incessant  and  irrepressible  need  of  movement  that  every  healthy  child 
exhibits.  The  cause  for  this  is  to  be  sought  in  the  natural  laws  according 
to  which  the  whole  development  of  the  child  takes  place.  Physiology 
teaches  us  that  nmscular  exercise  is  simply  necessary  for  the  gi'owth  of 
the  child  ;  as  necessary  as  food  and  air  to  attain  the  development,  physical 
and  mental,  that  nature  intended.  Depriving  the  children  of  the  oppor- 
tunities for  free  moveiiu^nt  is,  therefore,  a  direct  violation  of  nature's 
laws,  and  cannot  be  done  ^^'ithout  harm  to  their  organisms. 

When  the  child  begins  school  its  conditions  of  life  are  at  once  con- 
siderably altered.  From  freedom  it  is  brought  under  restraint;  from 
the  i>er[)etual  motion  which  its  body  requires,  it  is  placed  on  the  school 
bench  and  told  to  "  keep  still,"  an  order  which,  as  every  teacher  knows, 
is  obeyed  with  great  difficulty.  This  alone  would  be  sufficient  to  impede 
and  prevent  the  natural  gro\\'th  and  development  of  the  child.  But  on 
the  forms  bad  positions  are  often  taken  and  sustained  for  some  time  by 
the  pupils.  I'he  injurious  effects  of  forced  inactivity  are  thus  aggravated^ 
and  the  result  is,  too  often,  deformities  of  various  kinds.  Hence  it  is  that 
we  see  so  many  children  afflicted  with  those  so  common  ailments, 
popularly  called  the  poking  chin,  the  stooping  shoulders,  the  flat  and 
narrow  chest,  generally  combined  with  spinal  curvatures  of  one  form  or 
another.  It  is  interesting  to  note  how  all  these  defects  directly  attack 
the  chest,  just  the  i>art  of  the  body  which,  containing  organs  of  such 
vital  importance  as  the  heart  and  lungs,  ought  to  be  particularly 
protected. 

If  we  consider  the  civuse  of  all  these  deformities,  the  remedy  will  bo 
found  near  at  hand ;  for  it  only  stands  to  reason  that  if  nmscular  inactivity 
and  bad  iX)sitions  can  cause  and  do  cause  an  evil,  the  contraiy— physical 
exercises  consisting  of  rightly-chosen  movements,  carefully  executed  in 
good  positions— will,  if  used  in  time,  counteract  the  bad  influences,  and 
prevent  the  irregular  development.  And  that  such  is  the  case  has  been 
abundantly  proved  by  experience. 

Therefore,  although  the  studies  in  school  compel  the  children  to 

muscular  inactivity  for  a  certain  time,  which  cannot  be  prevented,  we 

must  by  suitable  exercises  prevent  them  from  suffering  harm  physically ; 
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and  it  becomes  an  imperative  duty  in  the  management  of  the  school  to 
see  that  this  is  effectively  done. 

The  aim  of  physical  education  is  a  harmonious  development  of  the 
body.  Remembering  the  grave  dangers  we  have  just  mentioned  to  the 
natural  development  of  the  child  consequent  ujwn  school  life,  it  is  clear 
that  these  must  first  of  all  be  averted.  TImj  exercises  must  therefore,  in 
the  first  instance,  be  corrective^  that  is  to  say,  dir(H?te<l  towards  widen- 
ing of  the  chest,  straightening  of  the  spine,  a  correct  carriage  of  the 
head  and  shoulders.  The  greatest  attention  should  be  paid  to  their  effect 
upon  the  respiratory  and  circulatory  organs.  To  attain  this,  the  muscles 
must  Iw  the  means,  not  in  themselves  the  end ;  for  a  muscular  develop- 
ment is  not  always  a  sign  of  lK>dily  health.  If  attention  be  paid  to  such 
developments  mainly,  hanu  is  often  done  to  vital  ^)arts.  It  is  well 
known  that  heart  and  lung  diseAS<»s  are  th(j  professional  ailments  of 
acrobats  and  others  who  make  violent  gymnastics  their  aim  in  life. 

A  most  important  matter,  although  often  neglected,  is  the  sequence 
of  movements  in  the  lesson.  When  we  reflect  how  everv  movement  has 
its  effect,  local  and  general,  ujwn  the  system,  it  is  clear  that  the  exercises 
must  not  follow  each  other  anyhow,  but  with  du(»  regard  jmid  to  this 
effect.  For  instance,  an  exercise  which  1ms  un<lulv  increase<l  the  action 
of  the  hexirt  and  lungs  must  be  followed  by  one  which  has  a  quieting 
influence  upon  the  same  organs. 

It  is  often  urged  that  the  exercises  should  be  made  a  recreation  for 
the  children.  This  is  true  enough,  although  not  in  the  sense  in  which 
it  is  generally  spoken.  For  by  "recreative"  is,  more  often  than  not, 
meant  "amusing"  exercises;  and  to  provide  amusement  is  not  the  aim 
of  Physical  Education.  But  recreative  in  a  higher  sense  of  the  word, 
bodily  exercises,  righly  executed,  certainly  are.  For  by  muscular 
activity  the  blood  is  drawn  from  central  to  peripheral  parts  of  the  system. 
Congestions  to  the  bmiu  and  jjelvic  organs — caused  by  intellectual  work 
combine<l  with  long  sitting  still  on  the  school-l>enches  —  are  thus 
reliev<Hl ;  and  a  re-action  takes  place  as  beneficial  to  the  mind  as  to  the 
bodv. 

Eegardiiig  the  question  of  physical  edu(»ation  fi-om  the  hygienic 
point  of  view,  there  can  scarcely  be  any  (loul)t  as  to  the  place  that  should 
be  allotted  to  the  subject  in  the  ordinary  school  routine.  It  cannot  very 
well  be  com^mred  with  the  other  subjects  t^iught  in  school.  Its  aim  and 
the  object  of  its  introduction  in  the  school  work  are  different.  Here 
the  instruction  does  not  mean  prejiaring  for  an  examination  with 
(piestions  and  answers.  It  m(»ans  rather  the  supplying  of  a  want,  the 
want  of  movement  which  nature  requires  for  the  healthy  development  of 
our  children.  What  is  the  use  of  well-constructed  forms  and  benches 
in  the  school,  if  the  diildren  are  not  able  to  carry  their  spines  erect  and 
iivuid  curvatures  of  different  kinds  ?  What  is  the  use  of  airy,  well- 
ventilated  class  rooms,  if  the  children  have  not  got  largtj  enough  lungs 
in  their  narrow  cliests  to  benefit  of  the  fresh  air?  What  is  even  the 
use  of  intellectual  instruction,  if  the  overtaxed  brains  of  the  children  are 
not  ciqmble  of  digesting  the  mental  food  they  get  during  school  hours  ? 
Let,  therefore,  physical  education  take  its  place  amongst  and  complete 
the  hygienic  arrangements  in  the  school.     If  looked  upon  as  a  part  of 
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the  school  hygiene,  much  of  the  opposition  and  prejudices  by  which  its 
progress  is  now  hampered  will  vanish,  and  many  misunderstandings 
regaridng  it  will  disappear.  To  be  of  any  use  a  proper  amount  of  time 
must  of  course  be  given  to  the  subject.  That  the  lessons  ought  to  be 
of  daily  occurence  is  only  natural,  since  the  defects  in  School-life  which 
they  are  intended  to-  neutralize  are  always  at  hand.  It  is  an  important 
question  in  itself  and  worthy  of  earnest  consideration.  But  less  than 
half-an-hour  each  day  cannot  be  proposed  seriously,  if  the  children  are 
to  derive  real  and  lasting  benefit  from  their  work. 

As  already  remarke<l  the  subject  is  not  yet  arranged  on  a  satisfactory 
basis  in  the  elementary  schools.  Military  drill  or  physical  exercises  are 
certainly  taught  in  most  of  them,  but  the  exercises  lack  strangely  both 
in  quantity  and  quality.  In  quantity,  because  the  time  allotted  is  in- 
sufficient; in  quality,  because  the  exercises  are  badly  chosen.  The 
reason  for  this  is,  no  doubt,  that  the  subject  has  been  and  is  looked  down 
upon ;  time  and  thought  are  unwillingly  bestowed  upon  it. 

The  teachers — mostly  excellent  as  instructors — lack,  as  a  rule,  the 
theoretical  knowledge  necessary  to  choose  and  combine  the  movements 
to  the  greatest  benefit  of  the  children.  Exercises  are  copie<l  either  from 
the  acrobat's  tricks  or  from  military  gymnasia.  The  latter  are  by  far 
the  best,  but  the  teachers^-often  old  soldiers — ignore  that  what  is 
excellent  for  the  development  of  muscle  in  a  healthy,  full-grown  man> 
may  be  entirely  unsatisfactory  and  even  dangerous  to  a  growing  child. 

In  addition  to  this  comes  the  love  of  display,  which  has  been  carried 
to  such  an  extent  that  often  the  real  hygienic  and  educational  object  of 
the  exercises  is  quite  obscured.  Movements  are  executed  to  music,  and 
everything,  form  and  usefulness,  is  sacrificed  to  the  time  of  the  piano  or 
the  rhythm  of  the  song,  as  the  case  may  be. 

It  is  endent  from  these  few  facts  that  reforms  are  required.  Neither 
are  signs  of  improvement  wanting.  In  many  schools  throughout  the 
country,  especially  girls'  schools,  physical  education  has  been  introduced 
in  a  rational  manner.  The  School  Board  for  London  has  for  sevei-al 
years  paid  some  attention  to  the  subject,  and  with  good  results. 

In  most  casei?  these  improvements  are  based  upon  the  s.c.  Swedish 
system  of  gymnastics,  a  system  as  yet  very  imperfectly  known  here, 
but  well  worthy  of  a  thorough  study.     On  the  Continent  attention  is 
now  directed  towards  this  system  of  physical  exercises,  and  publicationa- 
have  appeared  lately  which  treat  of  this  branch  of  education  with  special 
reference  to  its  standing  in  Sweden;   of   these  I   take  the  liberty  to 
mention  two.     One  is  a  pamphlet  by  Dr.  E.  Meyer,  printed  in  Doberan, 
1889,  and  bearing  the  title,  "  Zur  k5rperlichen  Erziehung  der  Jugend." 
The  other  is  an  article  by  Dr.  Femand  Lagrange,  well  known  for  his 
previous  work  on  the  physiology  of  bodily  exercises.     It  appears  in  the 
April  number  for  this  year  of  the  "  Revue  des  deux  Mondes,"  and  is 
called  "  La  Gymnast ique  a  Stockholm."     Both  authors  speak  from  per- 
sonal knowledge  of  the  subject,  having  spent  some  time  at  the  Royal 
Gymnastic  College  in  Stockholm,  and  recommend  a  study  of  the  Swedish 
system  on  account  of  its  thoroughness,  scientific  basis,  and  obvious  good 
results  upon  the  youths. 


V. 
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In  England,  with  the  Englishman's  well-known  love  for  tx>dily 
health  and  vigour  working  in  its  favour,  there  should  be  a  bright  future 
and  rapid  progress  for  physical  education.  But  time  and  a  distinct  place 
in  the  school  curriculum  must  be  given  to  the  subject.  This,  1  think, 
would  be  best  accomplished  by  insisting  uix)n  (Mlucational  gj-mnastics 
being  introduced  as  a  |)art  of  school  hygiene,  to  which  the  exercises,  as 
pertaining  to  the  healthy  development  of  children,  rightly  l)elong. 

DISCUSSION. 

Ziord  Meath  expressed  his  thanks  to  the  Chairman  of  the  London 
School  Board  and  to  the  Chairman  of  the  Physical  Education  Snb-com-  * 
mittee  for  the  advances  which  have  been  made  by  them  in  introdacing 
phyBical  exercises  into  their  schools.  Ho  was  convinced  that  in  our  large 
cities  large  numbers  of  children  in  the  poorer  parts  were  distinctly  degene- 
rating in  physique,  and  that  it  was  absolutely  necessary  that  the  care  of  the 
body  should  go  on  side  by  side  with  the  cultivation  of  the  mind.  He  had 
lately  returned  from  Norway  and  Sweden,  and  had  seen  splendid  gymnasia 
attached  to  the  ordinary  schools  ;  this  led  him  to  doubt  the  justice  of  the 
statement  made  by  Mr.  White  that  the  use  of  apparatus  was  to  be 
deprecated.  Dr.  Brooker,  of  Much  Wenlock,  had  clearly  shown  that 
children  who  had  been  taught  military  drill  combined  with  g^-mnastics 
showed  a  better  improved  physique  than  those  who  had  only  been  put 
through  a  course  of  military  drill  alone.  Lord  Meath  referred  to  statistics 
given  on  this  point  in  an  article  ho  had  written  in  the  June  number  of 
the  North  American  Keview  for  1891.  Teachers  of  gymnastics  should 
always  be  the  ordinary  teachers  of  the  school,  and  never  be  taken  from 
outside  for  several  important  reasons,  also  mentioned  in  the  above  article. 
He  trusted  that  the  swimming-baths  built  by  the  School  Board  would  be 
fitted  up  in  winter  as  gymnasia.  He  asked  for  support  for  the  Bill  on 
physical  education  he  had  introduced  into  the  Upper  House  placing 
physical  exercises,  as  regard  schools  in  towns  with  a  population  of  over 
15,000,  in  the  category  of  those  subjects  which  must  be  taught  by  every 
school  authority  desiring  to  obtain  the  highest  Government  grant. 

Mr.  Noble  Smith  thought  that  the  proposal  to  allow  a  quarter  of 
an  hour's  recreation  in  each  hour,  even  if  not  quite  accurate  in  degree,  was 
a  EteiD  in  the  right  direction.  But  before  we  amved  at  this  state  of 
perfection  we  ought  to  abolish  all  out-of-school  work.  "While  acknow- 
ledging the  great  benefits  of  physical  exercises,  he  thought  that  they 
should  form  a  part  of  the  work  of  school  and  not  of  the  play.  Long  walks 
differed,  he  thought,  from  physical  exercises  in  that  they  pioduced  a  strain 
of  one  set  of  muscles.  That  duo  rest  should  follow  all  exercise,  he  urged 
as  very  necessary.     He  proposed  the  following  Bcsolutions: — 

1.  That  all  out-of-school  work  be  abolisht'd.  This,  luiving  been 
amended  so  as  to  read  "  That  the  hours  for  home  h^ssons  should 
be  restricted,"  was  carried. 

2.'^That  ample  physical  recreation  should  be  carried  out.  Tliis 
resolution  was  carried, 

3.  That  long  walks  are  undesirable.     This  was  lost. 

4.  That  in  the  intervals  between  exercise  the  body  should  be  properly 

rested.     This  resolution  was  carried. 


>-• 
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However  great  the  wlvance  has  been  in  the  general  education  of 
women  during  late  years,  there  is  still  a  missing  link  of  vital  importance 
in  the  chain  as  long  as  personal  and  domestic  hygiene  is  not  regarded  as 
a  most  essential  part  of  their  education  ;  and  it  is  a  subject  to  which  the 
Council  have  rightly  accorded  a  place  in  this  Section  of  the  Hygienic 
Congress.  With  regard  to  hygiene,  women  have  actually  and  relatively 
lost  ground  as  compai-cd  with  men.  In  the  darkness  of  the  middle  ages  not 
only  were  women  generally  better  scholars  than  their  knightly  husbands, 
who  were  often  unable  to  read  or  write,  but  whatever  knowledge  of 
hygiene  existed,  or  of  the  curative  art,  or  of  nursing,  was  found  with 
them.  In  many  cases  the  women,  with  their  stores  of  simples,  repre- 
sented the  entire  medical  practice  of  the  neighbourhood. 

The  great  modern  advance  in  the  education  of  women  in  arts  and 
sciences  is  but  a  somewhat  tardy  attempt  to  regain  their  lost  position, 
and  one  to  which  every  one  desirous  of  the  improvement  of  the  race  will 
wish  God-speed.  All  that  we  could  now  urge  is  not  that  other 
studies  should  l)e  curtailed,  but  that  amid  the  less  generally  useful 
studies  of  chemistry,  botany,  physics,  &c.,  the  science  of  hygiene  should 
take  a  place  commensurate  vnih.  its  undoubted  importance  to  human 
health  and  happiness. 

As  to  this  importance,  let  us  hear  Herbert  Spencer  : — "  If  any  one 
"  doubts  the  importance  of  an  acquaintance  with  the  principles  of 
"  physiology  as  a  means  to  healthy  li^"ing,  let  him  look  around  and 
**  see  how  raanv  men  and  women  he  can  find  in  mid<llo  or  later  life 
who  are  thoroughly  well.  Only  occasionally  do  we  find  vigorous 
health  continued  to  old  age ;  hourly  do  we  meet  with  symptoms  of 
"  acute  disorder.  Here  is  a  case  of  heart  disease  consequent  on  a 
"  rheumatic  fever  that  followe<l  reckless  exposure.  There  is  a  case  of 
"  eyes  spoiled  for  life  by  over-study.  Yesterday  we  heard  of  one 
"  whose  lameness  was  brought  on  by  continuing,  in  si>ite  of  the  pain, 
"  to  use  a  knee  slightly  injured.  Xow  we  hoar  of  an  irr^-mediable 
"  injury  wliich  foUowed  some  silly  ff^t  of  strength.  Is  it  not  dear  tliat 
"  the  physical  ills  which  pnxluce  this  ill-hf;alth  to  a  gn^at  ext*'fit  make 
"  life  a  failure  and  a  burden  instea/1  of  a  l>en<-f3U;tor  and  a  plr*asiire." 

This  science,  however,  still  remains  the  most  negleded  of  all  the 
sciences.  And  yet  it  is  in  every  way  £jerniliarly  fu\ii]iUA  for  women  to 
learn.  Its  principles  can  l>e  easily  aeqnir^f^I,  and  an;  not  liard  to 
remember ;  and  while  some  may  doubt  the  wiwiom  or  the  uooj^nHiiy  of 
having  women  as  doctors  in  this  country,  none  can  deny  tlK*  extreme  value 
to  those  who  naturally  have  the  r^ar*;  of  the  houv;  and  home,  and  of 
children  and  the  sick,  of  learning  all  they  r^an  alx/iit  the  taiMmoA  ot 
prevention,  which  is  better  than  that  of  cnm. 
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The  present  loss  of  life  in  this  country  from  preventible  causes  is 
still  disgraceful.  Taking  the  number  of  deaths  as  500,000  in  a  year,  it 
is  found  that  only  -^th  of  these  persons  reach  75.  Of  the  450,000 
who  die  before  that  age  it  has  been  computed  that  about  250,000  die 
from  preventible  causes  ;  and  taking  the  number  of  sick  cases  to  deaths 
to  be  as  28  to  1  (a  moderate  proportion),  we  get  an  aggregate  of  some 
7,000,000  needless  sick  beds  every  year,  with  all  the  sorrow,  distress, 
and  loss  of  time  and  money  that  they  involve.  Taking  the 
population  as  35,000,000,  and  allowing  five  to  each  family,  this  makes 
one  case  to  each  household  in  the  kingdom  that  they  represent.  Public 
sanitation  has  already  done  much  to  improve  this  state  of  things.  In 
1888  there  was  140,000  fewer  deaths  and  a  proportionately  less  number 
of  sick  beds  than  in  the  average  from  1840-1875,  in  which  latter  year 
the  Public  Hc^alth  Acts  were  consoliilated. 

But  great  though  the  advance  may  be,  Lord  Derby  says  : — "  Sani- 
"  tary  instruction  is  of  the  two  even  more  essential  than  sanitar}'  legbla- 
"  tion.  iN'othing  can  supersede  the  value  of  jiersonal  an<l  private 
"  care." 

If  public  sanitation  has  been  mainly  effectual  in  reducing  the 
death-rate  in  old  cities  one-third  and  in  new  cities  one-half,  and  in 
raising  the  average  duration  of  life  from  20  years  in  the  18th  century  to 
36  in  the  19th,  what  may  we  not  ex[)ect  fix)m  the  si>i*ea4i  of  hygeinic 
principles  among  the  p<fople  and  a  kiiowlinlge  of  its  laws  among  the 
mothers  and  mistresses  of  our  country  ?  Tin*  leailing  diseases^-con- 
sumption,  bronchitis,  iiiiiammation  of  the  lungs,  convulsions,  and  scarlet 
fever,  are  all  more  or  less  clearly  preventible,  and  are  constantly  being 
prevented  by  hygienic  care. 

Dr.  Farr  considers  that  the  proper  dunition  of  life  is  five  times 
that  of  growth,  and  putting  this  down  in  the  human  species  as  20  years, 
we  anive  at  100  being  the  full  span  of  existence  apart  from  inherent 
or  acquired  disease.  This  of  course  only  gives  the  genend  length  of 
life.  As  a  matter  of  fact  no  absolutely  healthy  child  is  prolmbly  ever 
bom  into  the  world — so  universal  is  the  heritage  of  diseases,  and  thus 
the  general  span  is  lessened  by  one  fourth.  The  individual  expectation 
of  life  can  be  best  ascertained  by  adding  together  the  ages  of  the 
parents  and  four  grand-parents  at  death  and  dividing  by  six,  adding  one 
year  for  every  five  if  the  result  be  over  GO,  and  deducting  one  year  for 
every  five  if  it  be  under  60.  It  is,  we  submit,  the  l)ounden  duty  of 
every  person  to  live  out,  if  possible,  his  allotted  span  of  life,  and  there 
can  be  no  doubt  that  a  personal  knowledge  of  hygiene  is  the  best  means 
to  succeed  in  this. 

Let  us  now  see  what  is  included  in  th(^  comprehensive  word 
hygiene.  Its  tremendous  elasticity  is  evid(»nced  by  the  diverse  and  far- 
reaching  aims  of  this  Congress.  In  its  present  use  in  this  paper  we 
include  all  that  pertains  to  the  health  of  the  body,  and  in  our  opinion 
the  general  instruction  to  women  should  include  the  following  items : 
a  practical  course  of  lectures  on  physiology,  with  outlines  of  anatomy ; 
a  course  on  nursing ;  on  first  aid  to  the  injured ;  on  house  sanitation 
and  ventilation ;  on  food  and  its  uses ;  on  cookery,  and  on  any  kindred 
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subjects  that  enforce  the  &^e  laws  of  healthy  living — good  air,  good 
food,  cleanliness,  suited  exercises  and  rest,  and  healthy  clothing. 

I  have  earnestly  attempted  to  carry  out  part  of  this  programme 
for  years  ;  but  mcreasingly  feel  that  isolated  efforts,  however  arduous,  do 
not  meet  the  necessities  of  the  case,  and  that  it  should  form  a  most 
important  part  of  the  work  of  our  great  societies,  such  as  the  Sanitary 
Institute  and  the  National  Health  Society.  These  might  organise 
and  equip  a  hygienic  college  for  women  on  a  sufficiently  broa<l  basis 
to  attract  the  educated  and  cultured  classes,  while  at  the  same  time 
providing  for  the  needs  of  the  poorer  women. 

It  remains  for  me  to  establish  my  point  of  the  special. value  of  the 
teaching  to  women  and  specially  with  regard  to  the  preservation  and 
proper  training  of  young  life.  We  may  consider  its  value  to  women 
under  the  following  heads  : — as  women  ;  as  wives ;  as  mothers ;  as 
mistresses  ;   as  governesses  and  teachers  ;  as  nurses  ;  and  as  workers. 

As  women  the  knowledge  of  personal  and  domestic  hygiene  is  of 
value,  1st,  for  oneself,  and,  2nd,  for  others.  For  oneself  there  is  no 
doubt  whatever  of  its  value  in  prolonging  life,  in  preventing  sickness, 
and  in  preserving  beauty.  It  is  pitiable  to  think  how  many  at  this 
moment  are  leading  lives  of  suffering  and  of  comparative  uselessness, 
who,  had  they  possesse<l  this  knowledge,  might  have  been  strong  and 
useful.  With  re^anl  to  its  value  for  others,  a  ladv  well-known  in 
London  society  writes  to  me  as  follows : — "  How  sadly  can  I  add  my 
**  testimony  to  the  dangers  of  this  lack  of  hygienic  knowledge  ;  for  the 
"  dear  ones  whom  I  have  lost  in  my  own  family  might  have  been 
"  saved — all  were  lost  to  me  through  preventible  illnesses ;  and  how 
"  many  a  mother  has  gone  through  the  same  agony  which  might  have 
"  been  prevented  had  such  knowledge  been  given  her.  Would  that 
"  we  could  open  the  eyes  of  those  who  are  careless  on  these  subjects 
"  to  the  mistake  they  are  making,  and  to  the  importance  a!i<l  necessity 
"  of  hygienic  knowle<lge.  Were  people  thoroughly  aroused  and  con- 
**  vinced  that  their  ignorance  is  positively  culpable,  I  l)elieve  they  would 
"  flock  anvwhere  to  learn  all  that  thev  could." 

Consider  also  the  intrinsic  interest  of  the  subject  to  women,  and 
how  peculiarly  suited  it  is  to  them  from  its  domestic  nature  and  sphere 
of  application. 

Observe  the  pitiable  paralysis  that  comes  over  an  otherwise  clever 
woman  from  lack  of  this  knowledge  at  the  time  of  some  sudden  acci- 
dent. This  knowledge  not  only  increases  the  usefulness  of  women  in 
every  way,  but  is  of  special  value  in  connexion  with  doctors'  visits. 
So  far  from  making  women  quacks,  such  knowledge  alone  enables 
them  to  appreciate  medical  skill,  and  ably  and  intelligently  to  carry  out 
the  doctor's  orders. 

Look  at  its  value  to  wives.  How  much  drunkenness  is  due  to 
insanitarv  and  disorderlv  homes,  to  ill-cooked  and  ill-chosen  meals,  to 
dirt  and  disease  of  all  kinds  ?  When  we  consider  that  among  the  poor 
a  man's  health  is  literally  his  fortune,  and  the  sole  support  of  his  wife 
and  children,  we  see  how  essential  it  is  that,  whatever  else  the  wife  may 
be  ignorant  of,  she  should  have  a  working  practical  acquaintance  with 
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those  laws  that  euable  her  to  keep  the  home  healthy  and  clean,  and  to 
nurse  her  family  efficiently  in  sickness. 

As  a  mother  her  knowledge  of  hygiene  is  perhaps  of  even  more 
practical  importance  than  as  a  wife.  When  we  consider  that  even  now 
amongst  the  poor  the  mortality  of  infant  life  is  50  per  cent.,  and  when 
we  find  among  the  rich  it  is  not  above  5  per  cent.,  we  know  much  is 
preventible,  and  in  many  cases  surely  amounts  to  homicide.  Nor  is  it 
possible  to  justify  such  slaughter  on  Darwinian  grounds,  for  it  is  by 
no  means  the  unfit  that  succumb,  but  children  who  might  have  made 
strong  and  valuable  men  and  women.  If  we  remember  XhsXfoiir  out  of 
every^r<?  infants  \vho  die,  do  so  from  bad  food  in  some  shape  or  other, 
surely  we  shall  plainly  sec  that  a  thorough  knowledge  of  the  food  suited  to 
infant  and  child  life  is  a  most  essential  part  of  a  mother's  education.  Con- 
sider, again,  how  as  the  child's  body  grows,  it  may  be  well  or  ill  shaped, 
dwarfed  or  proix^rly  developed.  It  is  found  that  of  two  boys  of  15, 
one  well  cared  for  and  fed,  the  other  with  poor  food  and  unhealthy 
surroundings,  the  former  will  average  about  three  inches  taller  and  a 
stone  heavier.  But  this  is  not  all.  There  is  a  hygienic  training  of  mind 
of  still  greater  importance.  Hear,  again,  what  Herbert  Silencer  says  : 
"  The  training  of  children  physically,  morally,  and  intellectually  is 
"  dreadfully  defective  ....  because  parents  are  devoid  of  that 
"  knowle<lge  by  which  alone  this  training  can  be  rightly  guided.  Is 
"  it  not  ma<lness  to  make  no  provision  for  such  a  task?  Better 
"  sacrifice  accomplishment  than  omit  this  all-essential  instruction. 
"  Judge,  then,  whether  all  who  may  one  day  be  parents  should  not 
"  strive  with  some  anxietv  to  learn  these  laws." 

Again,  as  tnistressesy  how  invaluable  this  knowledge  becomes.  As  a 
rule,  a  man  knows  very  little  about  a  houst^  l>eyond  the  rooms  he 
occupies.  It  is  the  mistress  who  inspects  the  lower  regions,  who 
knows  where  the  cistern  is,  who  sees  the  dustman  call,  and  who  scents 
incipient  sewer  gas.  How  important,  then,  nay,  how  absolutely  essential 
it  is,  that  the  young  girls  of  our  country,  ere  they  marry,  should  be  care- 
fully trained  in  the  knowledge  of  what  pure  air  and  pure  water  mean, 
and  the  causes  and  varieties  of  domestic  [X)isons.  The  one  subject  of 
ventilation,  and  how  to  secure  pure  air  throughout  a  house  without 
draught,  is  of  the  very  first  importance  to  health,  and  no  greater  benefit 
could  befall  our  working  population,  as  well  as  the  whole  population, 
than  thoroughly  to  explode  by  hygienic  knowledge  the  widespread 
prejudice  against  night  air. 

When  we  consider  women  who  have  officially  charge  of  other 
people's  children,  such  as  governesses^  teachers^  nurses,  &c.,  we  are 
increasingly  struck  with  the  necessity  .of  this  knowledge.  We  confidently 
hope  that  the  time  is  not  far  distant  in  this  country  wiien  the  first 
requisite  for  any  such  post  will  be  the  possession  of  a  proper  certificate 
of  proficiency  in  the  hygiene  of  childhood.  Observe  how  this  science 
pervades  every  detail  of  their  duties.  How  it  regulates  the  hours  of 
study,  suiting  them  to  the  child's  strength  and  growth ;  how  it  deter- 
mines the  arrangement  of  light,  air,  and  ventilation  in  the  schoolroom 
and  nursery ;  how  it  arranges  the  very  posture  of  a  child  when  sitting 
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and  standing ;  how  it  regulates  the  amount  of  exercise,  rest,  and  sleep 
required ;  how  it  detects  in  time  incipient  signs  of  disease ;  and  how 
it  gives  the  proper  place  to  the  due  development  of  the  body  by 
calisthenics  and  games. 

As  nurses  this  knowledge  checks  the  pernicious  system  of  nursery 
quackery  by  patent  medicines  and  soothing  draughts ;  it  regulates  the 
food  and  dress  of  the  children  ;  and,  in  short,  greatly  checks  any  disease 
arising  from  preventible  causes. 

Finally,  when  we  consider  women  as  workers  amongst  the  poor, 
and  missionaries  of  various  sorts,  it  is  needless  to  point  out  how  their 
value  is  doubled  by  such  knowledge.  It  is  for  this  reason  we  so  d(»sire 
lis  sprea<l  among  the  educated  classes,  that  they  in  their  turn  may 
disseminata  it  amongst  others. 

Some  ladies  have  large  numbers  of  dependants,  among  whom 
disease  is  more  or  less  endemic.  Let  them  imitate  the  noble  example 
of  the  writer  of  the  letter  I  have  read,  who,  after  hearing  two  lectures 
on  this  subject,  was  so  impressed  with  its  irajwrtance  that  she  straight- 
way worked  up  the  subject,  and  returning  to  her  Highland  home,  in  the 
schoolroom  on  her  estate  gave  to  her  tenantry  four  of  the  best  addresses 
I  have  ever  read  on  every-day  hygiene. 

We  are  delighted  to  know  that  the  County  Council  of  Devon  have 
grasped  the  value  to  the  poor  of  this  teaching,  and  have  lately,  with  the 
aid  of  the  iN'ational  Health  Society,  carried  it  out  on  a  large  scale. 

What  we  insist  on  in  this  paper  is  that  for  the  sake  of  their 
children,  their  servants,  their  husbands,  and  their  homes,  their  neigh- 
bours, and,  lastly,  themselves,  it  is  the  duty  of  every  woman  in  England 
to  acquire  a  sound  knowledge  of  hygiene,  whatever  other  branch  of 
learning  she  may  neglect.'  I  have  no  time  to  point  out  how  this  great 
end  may  be  best  attained,  or  to  notice  the  various  efforts  already  made* 
for  this  purpose,  but  I  certainly  think  the  time  has  come  when  the 
societies  I  have  named  should  bestir  themselves  to  move  vigorous  elfojts. 
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Sir  Philip  Magxus. 

4->^*^ 

Among  the  many  changes  that  have  taken  place  in  the  system  of 
national  education  during  the  last  decade,  by  no  means  the  least 
important  is  the  practical  recognition  of  the  principle  that  education  is 
the  right  development  of  all,  and  not  of  some  only,  of  the  faculties  of 
mind  and  body  in  preparation  for  complete  living.  As  regards  the 
mental  faculties,  we  were  accustomed  in  times  not  so  long  ago  to  speak 
of  the  ^\e  senses  as  the  sole  agencies  through  >vhich  mind  and  the 
external  world  were  brought  into  close  relation.  Of  these  five  senses, 
the  eye  and  the  ear  were  not  only  the  chief,  but  the  only  sense  organs 
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that  were  utiliseil,  and  these  only  in  so  far  as  they  served  for  the  exercise 
of  memory.  Education  consist^l  mainly  of  repeating  facts  acquired  at 
second  hand.  The  senses  themselves,  as  organs  of  perception,  were  very 
little  cultivated,  and  among  these  the  muscular  sense  was  not  included. 
Yet  it  has  now  been  long  known  that  much  of  the  knowledge  which  we 
acquire  by  the  direct  action  of  the  eye  is  the  result  of  muscular  changes, 
and  that  by  far  the  greater  part  of  our  knowledge  of  the  external  world 
is  due  to  the  action  of  the  limbs,  and  to  the  muscular  impressions  pro- 
duce<l  upon  the  brain  through  the  calling  into  play  of  the  appropriate 
nerve-centres.  With  all  this  Physiology  has  made  us  fully  familiar; 
but  education  (which,  from  its  theoretic  side,  may  be  regarded  as  an 
applied  science)  has  been  slow  to  recognise  the  necessity  of  cultivating 
the  muscular  sense  as  a  means  of  acquiring  knowledge.  Indeed,  the 
acquisition  of  knowlc<lge  at  first  hand  has  l)een  little  considered.  The 
revolution  that  is  associated  with  the  New  Education  is  little  more  than 
a  protest  against  teaching  by  authority,  and  the  substitution  therefor  of 
teaching  by  observation  and  experiment ;  and  this  new  departure  implies 
the  tniining  of  all  the  organs  which  are  concerned  in  giving  exact 
notions  of  the  things  about  us.  This  is  a  great  advance  on  learning  by 
memory  only.  The  New  Education  demands  the  careful  training  of  all 
the  organs  by  which  knowledge  is  primarily  acquinnl.  It  rests,  there- 
fore, on  a  psychological  and  physiological  basis.  Manual  training  is 
claimed  as  a  subj(»ct  of  school  instruction,  because  it  serves  to  exercise 
conjointly,  and  in  harmony  with  one  another,  the  muscles  and  ner\'e- 
centn»s  of  the  hand  and  ey(»,  which  are  concerned  in  perception. 

This  is  the  intc^lleetual  side  of  the  argument  for  the  intro<luction  of 
manual  training  into  our  schools. 

Although  of  imi)ortance  in  the  education*  of  all  children,  workshop 
instruction  is  of  more  importance  in  the  training  of  those  who  ha\'e 
mainly  to  employ  their  hands,  as  helping  to  create  aptitudes  and  to  fix 
sense-impressions  in  the  brain,  which  will  subsequently  prove  seniceable 
to  them.     Regardinl  from  the  economic  or  industrial  point  of  view,  much 
has  been  said  of  late  in  favour  of  manual  training,  in  connexion  with 
the  (juestion  of  technical  education.     To  our   yoiuig  artisans  there  is 
little  doubt  that  instruction  which  senx»8  to  exercise  the  hand  and  eye^ 
to  teach  exact  notions  of  form  and  size,  of  mass  and  hardness,  and  to 
enable  the  hand  to  represent  on  pap(»r,  and  to  repro<luce  in  material  what 
the  eye  i>erceives,  is  most  serviceable;  and  if,  at  the  same  time,  the 
instruction  can  create  aptitudes  for  using  instruments  of  precision,  and 
can  develop  handiness  concurrently  with  the  training  of  the  intellect, 
its  educational  value  must,  in  course*  of  time,  be  generally  recognised. 

It  is  only  five  years  ago,  at  the  Birmingham  meeting  of  the  British 
Association,  that  I  ventured  to  put  forward  these  arguments  in  favour  of 
manual  training,  and,  relying  mainly  ui)on  my  exi)erience  of  foreign 
schools,  to  urge  upon  the  authorities  res^wnsible  for  our  education  the 
desirableness  of  introducing  such  teaching  into  our  public  elementary 
schools.  At  that  time  France,  Belgium,  and  Holland  had  brought  the 
workshop  into  the  school,  and  the  system  of  manual  instruction,  known 
as  Slojd,  was  generally  adopted  throughout  Sweden.     In  the  United' 
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States  the  new  idea  was  readily  seized,  and  societies  were  established, 
and  a  whole  literature  came  into  existence  to  advocate  nianiuil  trainins. 
As  authority  for  such  an  innovation  in  our  methods  of  instruction  was 
needed,  it  was  pointed  out  that  similar  teaching  had  l)een  strongly 
recommended  by  many  of  the  most  eminent  'writers  on  education  of  all 
times ;  and  Comenius,  Locke,  and  Rousseau  were  quoted  in  supix)rt  of 
this  new  subject  of  instruction. 

The  progress  of  the  movement  during  the  last  few  years  has  been 
very  rapid.  Tried  experimentally  in  one  or  two  schools  at  first,  and 
later  on  more  systematically  in  London  under  the  auspices  of  the  School 
Board  and  the  City  Guilds  Institute  and  the  Drapers'  Company,  this 
sobjeet,  which  is  now  formally  recognised  in  the  Education  Code,  is 
likely  before  long  to  be  generally  adopted  in  our  schools.  Already  there 
are  over  700  boys  under  instruction  in  connexion  with  the  School  Board 
of  London.  These  children  vary  in  age  from  11  to  14.  They  come 
from  61  different  schools,  and  receive  instruction  in  nine  centres  in 
the  metropolis.  But  at  present  we  are  only  at  the  beginning  of  the 
movement.  New  centres  of  instruction  are  being  rai>idly  fornuHl,  and 
before  the  end  of  1891  it  is  ex[)ected  that  in  London  alone  provision  will 
be  made,  under  the  London  School  Board,  for  the  manual  training,  in 
properly  fitted  workshops,  of  nearly  3,000  boys.  In  other  cities,  par- 
ticularly in  Manchester,  Liverpool,  and  Birmingham,  equal  progress 
has  been  made.  So  tliat  before  long  we  may  expect  to  find  the  whole 
of  our  future  artisans  undergoing  a  supplementary  training  altogether 
different  in  kind  from  that  which,  during  the  first  twenty  years,  has  been 
provided  in  our  public  elementary  schools. 

There  is  another  aspect  in  which  manual  training  may  be  con- 
fiidered,  which  is  of  equal  importance  with  the  intellectual  and  industrial 
pointA  of  view,  and  that  is  in  its  relation  to  the  health  of  the  ehildrc»n. 
£xperience  and  theory  both  show  the  value  of  the  instruction  as  a 
mental  exercise,  and  as  a  serviceable  preparation  for  the  actual  work  of 
life.  But  in  education  the  corpus  sanum  has  to  be  considered  as  well 
as  the  mens  sana,  the  healthfulness  of  an  occupation  as  well  as  its 
intellectual  character  and  utility.  In  visiting  foreign  schools  I  have 
been  struck  with  the  superior  physique  of  the  boys  engaged  in  the 
school  workshops  over  those  occupied  for  the  whole  day  in  sedentary 
pursuits,  and  these  observations  have  loft  no  doubt  in  my  mind  that 
manual  training  conduces  to  physical  growth  and  developnuMit.  But 
casual  observations  such  as  these  do  not  count  for  much,  and  the  subject 
is  one  well  desening  further  incjuiry. 

Some  few  years  ago  there  was  a  great  outcry  that  the  children  in  our 
elementary  schools  were  being  over-instructed,  and  that  their  minds  were 
being  educated  at  the  expense  of  their  bodies.  The  cry  of  "  over-pressure  " 
was  everywhere  heard,  and  numy  trustworthy  authorities  and  others 
who  were  silently  opposed  to  all  education  of  the  i>eople  proclaimed  that 
we  were  injuring  the  physical  constitution  of  our  future  working  classes, 
and  were  training  a  botly  of  short-sighted,  narrow-chested,  muscularly 
weak  artisans,  whose  smattering  of  learning  would  prove  no  adequate 
oomponsation  for  their  deterioration  in  physique.     The  outcry  did  some 
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gootl,  for  it  drew  attention  to  the  condition  of  elementary  education,  and 
accelerated  the  improvements  which  have  since  taken  place.  Careful 
investigation  showed  that  children  sufferwi  more  from  under-feeding  than 
from  over-pressure^  and  soup  kitchens  and  jKjnny  dinners  have  since  been 
more  liberally  provided.  But  the  causes  of  under-feeding  oould  not, 
unlortunately,  be  permanently  remove<l ;  and  allowing  for  some  exaggera- 
tion in  the  "  over-pressure "  cry,  it  was  ascertained  that  the  conditions 
of  our  primary  instruction  did  tend  to  encourage  undue  pressurci  of  both 
teachers  and  pupils.  The  competition  for  money  grants  on  results  was 
altogether  unwholesome  and  has  been  grmlually  discontinued.  But  apart 
from  that,  the  education  provided  in  our  schools  was  shown  to  necessitate 
too  much  sitting,  too  much  reading  and  learning  by  heart,  and  to  take 
too  little  account  of  the  natural  and  spontaneous  activity  of  the  child. 
It  failed  to  develop  the  child  as  a  whole,  in  accordance  with  its  physical 
constitution,  and  the  natural  overflow  of  vital  energj'  was  restrained 
instead  of  being  directed  into  channels  of  future  usefulness.  The  remedy 
for  this  could  not  be  found  in  mere  physical  exercise — in  drill, 
g}'mnastics,  or  in  ordinary  recreation  ;  for  these  subjects  occupied  a  large 
amount  of  time  and  could  not  well  be  made  educational  in  character. 
The  school  hours,  if  devoted  exclusively  to  book  learning  and  employed 
in  sedentary  occupations,  were  too  long  and  proved  too  great  a  tax  upon 
the  child's  strength,  and  the  system  failed  to  ensure  at  once  healthy 
development  of  body  and  intellectual  progress.  What  was  ne<»ded  was  a 
subject  of  school  instruction,  which,  through  the  exercise  of  the  muscles, 
should  stimulate  the  brain  and  at  the  same  time  secure  intellectual 
discipline.  This  was  found  in  manual  training.  Exi)erience  shows 
that  where  manual  training  has  been  introiluced  into  schools,  it  is  helpful 
in  maintaining  the  boily  in  a  healthy  condition,  whilst  ser%-ing  at  the 
same  time  to  stimulate  the  mental  i)owers.  Theoretically  this  is  only 
what  one  would  expect,  but  exi)erience  has  verified  the  expectation. 
M.  Salicis,  the  founder  of  the  Ecole  Tournefort  at  Paris,  to  whom  the 
movement  in  favour  of  manual  training  is  so  largely  due,  tells  us,  after 
an  experience  of  16  years  of  Paris  schools; — "The  children  thrive^ 
**  notwithstanding  that  their  attendance  in  school  is  longer  by  two  hours 
"  than  the  regulations  provide."  And  the  instructions  placed  at  the 
head  of  the  programme  for  manual  training,  now  observed  in  all  French 
schools,  fully  recognise  the  advantage  of  such  teaching  from  a  hygienic 
point  of  view.  In  defining  its  object,  we  are  told — "  Manual  training 
**  has  a  double  puqwse,  one  of  which  is  to  strengthen  the  body,  to 
*•  invigorate  the  constitution  of  the  child,  to  place  him  in  the  hygienic 
"  conditions  most  favourable  to  a  general  physical  dt^velopment."  From 
all  countries  we  have  testimony  of  the  salutary  influence  of  this  training, 
and  our  own  experience  shows  that,  nymTi  altogether  from  the  industrial 
advantages  which  children  derive  from  the  aptitudes  it  creates,  it  quickens 
their  intelligence,  and  increases  their  interest  in  their  ordinary  lessons, 
enabling  them  to  ^^  their  attention  with  less  loss  of  energy  upon  their 
other  studies. 

There  can  be  no  doubt  that  the  concurrent  development  of  all  the 
functions  and  faculties  of  the  child  is  an    indispensable   condition  of 
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healthy  education.  Without  some  kind  of  manual  training  this  cannot 
be  effected.  We  are  told  that  the  brain  consists  of  distinct  parts  which 
subserve  separate  offices,  and  that  certain  ner\'e-centres  situated  within 
the  brain  initiate  and  regulate  through  the  will  distinct  muscular  actions. 
These  nerve-centres  appear  to  control  actions  which  are  more  susceptible 
of  educational  influences  than  the  reflex  actions  referable  to  the  spinal 
cord ;  and  the  development  of  these  motor  centres,  and  consinpiently  the 
due  development  of  the  brain,  of  which  they  form  a  i>art,  depends  upon 
their  being  called  into  use  and  properly  exercised.  It  would  appear, 
moreover,  that  each  such  centre  has  a  definite  period  of  growth  during 
which  the  exercise  of  the  organ  it  controls  conduces  most  to  its  develop- 
ment, and  that  if  this  (ixercise  is  neglected  the  ner^-e  action  in  the  brain 
is  enfeeble<l  and  the  activity  of  the  organ  is  impaired.  It  is  important, 
therefore,  that  education  should  seize  upon  the  organ  during  the  period 
of  development  of  the  corresponding  nerve-centre,  if  the  organ  is  to  be 
trained  to  most  advantage.  Experience  fully  confirms  these  inferences 
from  experiments,  and  shows  that  manual  dexterity  and  nearly  all  other 
aptitudes  are  best  acquired  during  childhood,  and  that  no  amount  of 
exercise  in  after  life  can  com^Kmsate  for  omissions  in  our  early  youth. 
Sir  James  Crichton  Browne,  who  is  perhaps  an  imwilling  witness  to  the 
advantage  of  introducing  maniuil  training  into  our  elementary  schools, 
tells  us,  "  The  nascent  or  development  i)eriod  of  the  hand-centres  lias 
"  not  yet  bcH^n  accurately  measured  off ;  it  probably  ext<'nds  from  the 
"  first  year  to  the  end  of  adolescence ;  but  there  can  be  no  doubt  that 
"  its  most  active  epoch  is  from  the  fourth  to  the  fifteenth  year,  after 
**  which  these  centres  become  comparatively  fixed  or  stublwrn."  And  he 
goes  on  to  say  that  l)oys  and  girls  whose  hands  have  been  left  altogether 
untrained  up  to  the  fift(»enth  year  are  practically  incapable  of  high  manual 
efficiency  ever  afterwards.  In  this  statement  we  have  a  ix)werful  argu- 
ment, from  the  economic  point  of  view,  for  making  hand  and  eye  teaching 
concurrent  with  other  instruction  throughout  the  whole  period  of  a 
child's  i>rimary  education.  But  I  do  not  desire  now  to  dwell  upon  this 
aspect  of  the  question,  but  to  indicate  rather  the  general  effect  of  such 
training  on  a  boy's  health.  On  this  point  the  same  authority  may  be 
again  quoted  with  advantiige.  He  says,  "  The  boy  who  is  reared  with 
"  his  hands  bandaged  physically  or  morally,  or  who  is  by  any  means 
"  withheld  from  ample  exercise  and  varied  discipline  of  these  wonderful 
"  and  willing  organs,  must  grow  up  to  some  extent  feeble  and  in- 
"  capable ;"  and  he  adds,  "  IX'pend  upon  it,  much  of  the  confusion  of 
"  thought,  awkwardness,  bashfulness,  stulterings,  stu[)i(lity,  and  irresolu- 
"  tions  which  we  encounter  in  the  world,  and  even  in  highly  educated 
"  men  and  women,  is  dependent  upon  defective  or  misdirocted  muscular 
"  training,  and  that  the  thoughtful  and  diligent  cultivation  of  this  is 
"  conducive  to  breadth  of  mind  as  well  as  to  brendth  of  shoulders." 

It  may  be  taken  then  as  proved  that  without  exercise  that  brings 
into  discriminative  use  the  muscles  of  the  hand,  the  brain  itself  may  be 
said  to  be  only  imperf(?ctly  developed,  and  the  general  natality  is  lowered 
in  the  same  way  as  if  any  other  sense  is  not  utilised.  But  it  is  owing  to 
the  general  and  uniform  muscular  development  of  workshop  exercises 
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properly  directed,  that  the  health  of  school  bovs  l)etween  11  and  15  yeare 
of  age  is  undoubtedly  iinprove<l.  To  the  children  of  all  classes  such 
training  may  be  considered,  on  purely  intellectual  grounds,  a  necessary 
l^art  of  school  education,  and  it  is  satisfactory  to  know  that  workshops 
have  been  recently  attAche<l  to  many  of  our  public  and  endowed  schools. 
But  to  the  children  who  frequent  our  national  schools,  and  who  form  the 
bone  and  sinew  of  our  [X)pulation,  such  training  is  still  more  important, 
not  only  intellectually,  industrially,  and  morally,  but  also  in  its  bearing 
on  their  muscular  (U»velopment.  The  conditions  under  which  they  live 
give  fewer  opi>ortunities  for  healthfid  physical  exercises  than  are  enjoyed 
by  chililren  who  are  placed  in  more  favourable  circumstances ;  and  the 
fact  that  the  majority  of  these  children  will  be  occupied  with  manual 
work  during  the  greater  part  of  their  life  is  an  additional  argument  for 
utilising  a  part  of  their  school  days  in  training  the  organs,  on  the 
usefulness  of  which  their  future  progn^ss  so  greatly  dejXMids. 

Dr.  Woodward,  to  whose  intelligent  and  w(»ll-directed  efforts  the 
development  of  manual  ti:aining  iu  American  schools  is  largely  due, 
takes  for  granted,  without  argument,  the  hygienic  value  of  such  instruc- 
tion. "  It  almost  goes  without  saying,"  he  tells  us,  "  that  the  varied 
"  exercises  of  a  manual  training  school  are  highly  conducive  to  physical 
"  health." 

It  is  a  fact  of  some  imiwrtance  that  the  introduction  of  workshop 
instruction  into  schools  has  the  effect  of  lessening  the  necessity  for 
punishment.  I  think  we  may  assume  that  any  e<lucation  in  which 
punishment  is  frequent  is  an  unhealthy  education.  The  effect  of  punish- 
ment is  to  depress  the  nervous  system  and  to  diminish  the  intellectual 
energy  needed  for  school  work.  Even  where,  under  the  influence  of  fear, 
better  results  are  temporarily  obtained,  the  general  vitality  of  the  child 
is  lowered  by  punishment,  and  the  educational  results  are  less  sjitisfactory 
than  they  might  have  been.  The  progress  of  educational  science  is 
shown  nowhere  to  greater  advantage  than  in  the  decreast*  of  punishment 
as  a  means  of  school  discipline ;  and  the  effect  of  these  improved  methods 
on  the  health  of  children  generally,  and  particularly  of  children  of 
nervous  temperament,  cannot  be  over-estimated. 

Manual  training  is  a  school  ex(»rcise  which  is  not  only  attractive  in 
it^ielf,  but  quickens  a  child's  interest  in  many  of  his  other  lessons,  and 
the  desire  to  take  part  in  the  workshop  instruction  is  a  wholesome 
inducement  to  attention  and  to  general  good  behaviour.  In  the  course  of 
time  there  is  no  doubt  that  by  adequately  ex(»rcising,  without  subjecting 
to  any  jmiuful  strain,  the  various  intellectual  organs,  all  school  lessons 
will  be  made  sufficiently  interesting  to  render  punishment  quite  unneces- 
sary, 'ilie  addition  of  manual  training  to  the  curriculum  of  schools  marks 
A  very  important  step  in  this  direction. 

In  order  that  workshop  instruction  may  yield  its  maximum  hygienic 
value,  it  must  be  given  luider  conditions  favourable  to  health.  First  of 
all,  the  school  workshop  must  be  constructed  on  approved  sanitary 
principles.  Hitherto  we  have  l)een  content  to  take  any  siwire  room,  fit  it 
with  bi^uches,  and  use  it  as  a  school  workshop.  But  with  the  general 
adoption  of  manual  training,  the  construction  of  the  school  workshop  has 
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to  be  caref  ally  considered,  both  as  regards  its  size  and  shape  and  the 
best  means  of  lighting  and  ventilating  it.  Then,  as  to  fittings,  we  have 
to  determine  the  proper  height  and  arrangement  of  benches,  the  best 
kind  of  tool  racks,  &c.  The  mode  of  handling  tools  and  the  position  to 
he  occupied  by  boys  at  work  so  as  to  prevent  injurious  muscular  develop- 
ment, are  also  matters  of  importance  in  their  bearing  upon  the  health  of 
the  children.  On  these  and  on  many  other  points  teachers  will  require 
to  be  informed,  if  manual  training  is  to  become  a  healthy  exercise  and  ia 
to  occupy  a  prominent  position  in  the  school  curriculum. 

To  some  of  these  questions  experience  has  already  provided  answers ; 
others  still  await  solution.  A  top-lighted  shop,  for  instance,  is  not 
considered  as  good  as  one  lighted  from  the  sides.  As  regards  the 
character  of  the  instruction,  lathe  exercise  is  not  considered  as  good  as 
bench  work.  Most  of  the  French  schools  are  provided  with  lathes,  and 
the  boys  work  in  groups  of  three  to  each  lathe.  But  on  this  point 
M.  Sluys,  the  director  of  the  Normal  School  at  Brussels,  well  says  :*— 
^'  The  turners'  work  is  always  difficult,  and  not  without  danger ;  besides, 
^  it  calls  for  a  one-sided  effort.  We  cannot,  therefore,  give  it  a 
**  prominent  place  in  school  work.  In  a  word,  woodwork  without 
^  carving  or  turning  is  sufficient  to  attain  the  general  result  sought." 
This  view  has  guided  those  who  have  had  the  direction  of  manual 
training  in  this  country,  and  is  in  accord  with  the  opinions  expressed  by 
other  educationists.  Rousseau  says,  '^The  trade  I  should  prefer  my 
'^  child  to  choose  would  be  that  of  a  joiner  (and  by  trade  Bousseau  only 
**  means  '  manual  exercise ')  it  is  neat,  it  is  useful,  it  can  be  practised  in 
"  the  home,  it  keeps  the  body  in  tolerably  good  condition."  The 
lessons  given  to  teachers  at  the  City  and  Guilds  Central  Institution  have 
been  restricted  to  bench  work,  and  in  the  syllabus  of  examination  for 
teachers'  certificates,  recently  issued  by  the  City  Guilds  Institute, 
■"  woodwork  without  turning  "  forms  the  main  part  of  the  examination. 

I  need  scarcely  say  that  not  only  the  intellectual  but  also  the  health 
-value  of  the  instruction  depends  very  much  upon  the  intelligence  and 
training  of  the  teachers ;  and  on  this  point  I  may  be  pardoned  expressing 
some  satisfaction  that  most  authorities  seem  now  to  concur  in  the 
opinion  I  have  elsewhere  stated,  that  the  "  teachers  should  be  trained 
rschoolmasters."  "  It  is  among  the  primary  instructors  "  says  M.  Sluys, 
'^tfaat  the  recruiting  of  teachers  for  this  work  is  to  be  done."  And 
farther,  *^  The  experiments  of  Basidow,  Francke,  and  others  in  regard 
^  to  manual  training — the  educational  bearing  of  which  these  teachers 
well  understood — have  failed  chiefly  because  the  instruction  in  this 
work  was  entrusted  to  artisans^  who  considered  the  school  a  workshop 
^  and  treated  the  pupils  as  apprentices." . 

It  will  be  seen  that  there  are  several  important  questions  connected 
with  the  hygienic  value  of  manual  training  as  a  school  exercise  on  which 
it  is  desirable  to  collect  more  exact  information  than  we  yet  possess. 

Information  as  to  the  results  of  manual  training  under  various 
conditions  will  serve  as  a  guide  in  framing  rules  for  such  instruction, 
Tvith  a  stricter  regard  to  its  healthfulness  than  has  yet  been  done.  It  is 
▼erj  desirable  that  accurate  measurements   should  be  made    of    the 
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children  under  instruction,  so  as  to  ascertain  its  effect  in  increasing 
muscular  development.  Becords  should  be  kept  of  the  absences  of 
children  through  illness,  of  their  progress  in  other  studio«,  and  the 
results  of  these  observations  should  be  considered  in  connexion  with 
the  system  of  instruction  adopted.  In  this  way  further  guidance  in 
directing  the  teaching  on  the  best  lines  might  be  obtained.  It  must  be 
remembered  that  manual  training  is  yet,  and  is  likely  to  remain  for 
many  years,  a  new  subject.  Its  introduction  into  our  schools  marks  an 
important  change  in  our  system  of  education.  But  it  is  still  in  it» 
experimental  Sjtage.  One  of  its  chief  advantages  is  to  correct  and 
mitigate  the  harmful  results  of  that  combination  of  circumstances^ 
peculiar  to  the  conditions  under  which  the  poorer  classes  have  hitherto 
been  educated,  and  known  as  "  over-pressure."  "  In  ordinarj-  lessons,'* 
says  M.  Sluys,  '^  pupils  remain  at  their  desks  many  hours.  This  sitting 
'^  position  is  bad ;  it  enfeebles  the  body,  and  in  this  way  reacts  upon 
'^  the  mind.  Gymnastic  exercise  has  its  raison  d^Stre  in  the  need  of 
^  preserving  the  organic  equilibrium.  It  increases  the  functional 
^'  energy,  and  through  this  the  moral.  Manual  exercises  if  they  are 
'^  properly  chosen  produce  similar  effects."  That  manual  training  may 
be  made  the  means  of  developing  the  muscular  strength,  and  of  pre- 
serving and  improving  the  health  of  the  children  in  our  elementary 
schools,  there  can  no  longer  be  any  reasonable  doubt ;  but  it  is  important, 
for  the  intellectual  as  well  as  for  the  hygienic  value  of  the  instruction, 
that  the  best  methods  of  training  should  be  adopted,  and  such  methods, 
can  only  be  secured  by  accurate  observations  and  careful  deductions^ 
It  is  with  the  object  of  calling  attention  to  the  im|X)rtance  from  a 
hygienic  point  of  view  of  this  new  departure  in  our  elementary  educa^ 
tion,  that  I  have  ventured  to  occupy  the  time  of  this  Section  with  the 
consideration  of  a  matter  that  has  hitherto  been  regarded  too  exclusively 
from  an  industrial  and  economic  standpoint. 
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DISCUSSION. 

Dr.  William  Brown  (New  Zealand)  said :  A  striking  oorroboration 
of  the  correctness  of  the  views  advanced  by  Sir  Philip  Magnus  is 
afforded  by  what  has  been  made  a  matter  of  reproach  against  the 
educational  system  of  the  present  day.  It  has  been  said  that  the  tendency 
of  education  is  to  make  boys  clerks,  and  girls  sempstresses  or  shopkeepers. 
There  has  been  in  the  past  some  reason  for  this.  Sedentary  habits  con- 
tracted during  school  life  tend  to  become  stereotyped  ;  and  aptitudes  in 
the  use  of  pen  and  ink,  which  have  been  the  activities  cultivated  during 
school  life,  determine  the  ambition  and  fature  of  the  children.  Manual 
training  and  physical  exercises  will  alter  this  for  good. 
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Thursday,  13th  August  1891. 

♦«•■♦ 

The  Chair  was  successively  occupied  by : — 
The  President; 
Mons.  Tn.  Roussel; 

Dr.  KUBOBN; 
Dr.   KOTELMANN; 

Sir  E.  Galsworthy. 


Neglected  Children  in  our  Towns  and  Cities. 

BT 

WiLUAM  Mitchell,  Vice-Chairman  of  the  School  Board  of  Glasgow. 

♦»•»♦ 

There  are  neglected  children  in  every  town  and  city  of  the  United 
Kingdom. 

There  are  neglected  children  in  the  charmed  circle  of  the  upper  ten 
as  well  as  in  the  poverty-stricken  haunts  of  the  submerged  tenth. 

My  present  paper  is  limited,  however,  by  the  programme  to  some 
consideration  of  the  evils  attending  the  latter  class. 

Of  these,  so  far  as  numbers  are  concerned,  it  may  be  enough  to 
say  there  are  hundreds  in  every  town,  and  thousands  in  every  city. 

It  is  scarcely  necessary  to  describe  them ;  they  cannot  be  hid.  One 
meets  them  at  every  turn. 

ni-clad,  ill-fed,  ill-conditioned,  in  alleys,  in  cellars,  in  lanes,  in 
back-courts,  in  public  thoroughfares — at  markets,  bazaars,  and  railway 
stations — selling  papers  and  matches — dodging  the  bobby,  jinking  the 
"skill  brod"  officer — ^playing  at  pitch  and  toss,  gambling  at  cards, 
touting  for  parcels  to  carry,  and  up  to  any  mischief. 

Certain  groups  rejoicing  in  the  free-and-easy  life  of  vagrant 
wanderers,  others  overburdened  with  premature  care —  neglect  and  sorrow 
written  on  every  feature.  Boys  come  most  prominently  into  view,  but 
girls  share  with  them  in  every  phase  and  variety  of  condition  and 
drciimstance. 

As  to  their  dwellings,  they  have  all  some  corner  called  home,  and 
every  child  of  school  age  some  parent  or  guardian  who  recognises 
responsibility.  Let  me  glance  at  some  of  the  so-called  homes.  Frequent 
reference  has  been  made  to  the  unprecedentedly  large  number  of  single 
room  dwellings  in  Glasgow — numbering  over  40,000.  What  that  means 
when  such  single  rooms  are  the  abodes  of  a  moderately  sized  family  I 
leave  you  to  judge.  Take,  for  example,  a  room  of  12  x  14,  where 
reside  father,  mother,  and  half  a  dozen  or  more  children  of  all  ages. 
There  may  be  two  beds  in  the  room,  under  which  are  hidden  certain 
shakedown  materials  to  be  drawn  out  at  night  and  laid  on  the  floor. 

I  2 
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In  this  single  room  the  whole  family  board  and  lodge,  cook  their 
meals,  perform  their  ablutions,  dress  and  undress,  while  mothers,  of 
course,  attend  to  all  the  necessary  claims  of  their  young  and  infant 
children.  The  evil  is  too  often  aggravated  by  the  admission  of  lodgers 
not  belonging  to  the  family. 

Imagine,  if  you  can,  the  state  of  such  a  room  when  morning  dawns 
and  the  family  begin,  one  after   another,  to  rise  from  bed  and  floor. 
When  visiting  and  well  nigh  suffocated  in  such  dwellings  during  the 
day,   I   have  often   been   constrained  to  cry  "What  of  the  night!" 
What  of  the  night  indeed  ?     What  of  the  horribly  polluted  atmosphere 
after  a  whole  family  have  been  immured  for  seven  or  eight  hours  in  one 
of  these  small  single  rooms,  mid  all  the  foetid  vapours  arising  from  damp 
and  dirty  clothing  and  from  nameless  impurities  of  various  kinds. 
All  this  is  bad  enough,  but  there  is  something  still  worse. 
Where,  let  me  ask,  are  the  possibilities  for  decency,  let  alone  purity 
•Vtnd  chastity,  when  boys  and  girls  over  twelve  years  of  age  are  thus 
iiving  together  in  a  single  a^mrtment  without  even  a  screen  or  a  curtain 
Co  separate  them  night  or  morning  ? 

Such  a  state  of  things  is  not  only  a  crying  evil  and  dark  blot  on  our 
boasted  civilisation,  but  it  is  an  open  sore  rendering  social  regeneration 
impossible  while  allowed  to  continue. 

It  may  be  asked  how  far  it  is  possible  to  trace  some  of  the  causes 
which  have  led  to  the  deplorable  condition  of  neglected  children  both 
as  regards  their  housing  and  as  regards  the  pitiiible  condition  in  which 
they  are  so  often  found. 

There  are,  as  may  be  taken  for  granted,  many  orphans  among 
them — many  either  fatherless  or  motherless — in  many  families  the  bread- 
winner laid  aside  by  weakness  or  sickness— or  the  poor  wife  and  mother 
deserted  by  an  undutiful  husband,  who  lias  gone  off  to  other  lands,  a  step 
so  often  and  so  easily  taken  at  our  shipping  ports.  In  the  greater 
number  of  such  eases  no  parocliial  relief  is  granted,  until  at  the  point  of 
starvation  mother  and  children  may  be  admitted  into  the  poorhouse. 

Such  mothers  for  the  most  part  prefer  an  honourable  struggle  that 
they  may  keep  themselves  and  their  children  far  from  the  poorhouse 
door ;  but  what  of  the  children  while  mother  is  thus  engaged  out  of 
doors  from  early  morning  to  late  night  ? 

Men  who  have  lost  their  wives  are  not  unf requently  in  the  same 
predicament,  and  the  children,  from  want  of  parental  control,  are  almost 
certain  to  grow  into  habits  of  carelessness,  truancy,  irregularity,  or 
juvenile  delinquency. 

For  these  and  similar  case^  where  misfortune  is  the  prime  cause  of 
neglect,  only  pity  and  help  are  due ;  but  I  need  scarcely  say  that  the 
chief  causes  for  so  many  neglected  children  spring  not  so  much  from 
jnisfortune  as  from  intemperance,  thriftlessiioss,  and  misconduct  on  the 
part  of  parents. 

Any  attempt  to  arrange  and  formulate  those  causes,  as  they  lead  on 
to  poverty,  nakedness,  wretchedness,  degradation,  and  not  unfrequently 
imprisonment,  would  leave  mo  no  time  to  speak  of  remedial  measures,  so 
I  shall  only  add  here  that  the  prominent  features  of  social  degradation 
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are  so  bad,  they  can  only  be  compared  to  a  malarious  jungle,  where 
parasites  choke  all  healthy  growth,  and  poisonous  exhalations  deaden  all 
sense  of  morality  and  even  decency. 

The  object  of  this  Congress  is  not  so  much  to  listen  to  descriptions, 
and  to  look  upon  the  evils  which  surround  certain  classes  of  poor 
children,  as  to  consider  and  discuss  such  remedies  as  will  lessen  or 
remove  these  evils. 

The  remedies  may  be  described  as  legislative,  social,  or  individual. 

Of  legislative  measures  which  are  desirable,  let  me  take  special  note 
of  one  which  might  be  framed  to  deal  with  one-room  dwellings.  Lest 
I  should  alarm  the  timid,  let  me  say  at  once  I  am  quite  aware  of  circum- 
stances where  for  suitable  inmates  a  single  room  dwelling  may  be  as 
healthy  and  happy  an  abode  as  a  palace  with  countless  apartments,  and 
with  such  I  have  no  desire  to  meddle,  but  I  do  wish  Parliament  to 
interfere  with  the  present  indecent  and  scandalous  practice  of  a  parent 
lodging  his  adult  children,  boys  and  girls,  with  himself  and  his  wife, 
in  a  single  apartment. 

The  Education  Act  declares  it  to  be  the  duty  of  every  parent  to 
provide  suitable  education  for  his  child,  and  enacts  severe  penalties  in 
the  event  of  failure.  In  similar  terms  I  would  suggest  that  a  law  be 
framed  declaring  that  it  shall  be  the  duty  of  every  parent  to  provide 
suitable  and  decent  lodging  for  his  children,  and  in  no  case  sliall  girls 
over  twelve  years  of  age  and  boys  over  thirteen  years  of  age,  being  of 
the  same  family,  lodge  with  their  parents  in  a  single  apartment.  If,  in 
such  circumstances,  the  parent  is  unable  from  poverty  to  provide 
sufficient  lodging,  application  may  be  made  to  some  properly  constituted 
authority,  and  it  shall  be  the  duty  of  the  said  authority  to  pay  the 
additional  sum  required  when  satisfied  of  the  inability  of  the  parent. 

Let  it  be  understood  once  for  all,  and  by  all  classes,  that  it  is  not 
only  a  shame,  but  a  criminal  offence  for  girls  and  boys  over  twelve  years 
of  age,  of  the  same  family,  to  lodge  with  their  parents  in  the  same 
apartment,  and  a  deadly  blow  will  be  struck  at  a  hydra  of  immorality 
and  impurity  which  at  present  disgraces  certain  of  the  lower  districts 
of  our  towns  and  cities. 

In  Glasgow  the  School  Board  have  always  recognised  the  close 
connexion  between  sanitation  and  education. 

They  did  their  best  to  aid  the  Town  Council  last  year  in  procuring 
a  Bill,  giving  the  magistrates  stringent  powers  to  deal  with  insanitary 
dwellings,  and  enabling  them  summarily  to  shut  up  those  which  were  • 
considered  uninhabitable. 

The  following  sentences  of  the  school  board  memorial  made  a 
marked  impression  on  the  Committee  of  the  House  who  had  the  Bill 
under  consideration : — 

"The  School  Board  are  convinced  that  little  improvement  wiU 
be  made  in  the  character  and  condition  of  a  very  large  number  of 
children  so  long  as  they  are  housed  and  environed  as  at  present.  The 
Board  are  taken  bound  to  find  the  most  comfortable  and  sanitary 
school  premises  with  10  square  feet  of  space  for  each  child,  separation 
of  the  sexeSy  latrines,  lavatories,  playgrounds,  with  every  appliance  for 
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their  well-1)eing.  Does  it  not  seem  a  mockery  to  make  this  ample 
provision  for  six  to  eight  hours  of  the  children's  school  day,  with  the 
knowledge  that  many  of  them  are  returning  to  wretched  homes  which 
have  no  title  to  the  name,  and  where  habits  of  cleanliness,  decency, 
and  momlity  can  scarcely  be  maintained  ?  It  is  the  experience  of  the 
Board  that,  to  a  large  extent,  the  surroundings  and  social  circumstances 
of  thousands  of  children  are  the  main  causes  of  the  truancy,  irregularity, 
vagrancy,  and  juvenile  delinquency  which  the  Board  have  so  much  .cause 
to  deplore.  After  the  ample  testimony  which  has  so  recently  been 
borne  on  all  sides  to  the  insanitary  and  immoral  condition  of  the  housing 
of  so  many  of  the  poor,  the  citizens  are  entitled  to  demand  that  the 
subject  be  trifled  with  no  longer." 

I  am  glad  to  say  the  Bill  was  made  law,  and  its  provisions  have 
proved  so  effective  that  already  certain  wretched  houses  have  been 
condemned  and  are  l)eing  cleared  away. . 

The  question,  however,  regarding  the  scandal  of  gro\ni-up  children 
lodging  together  with  their  parents  in  a  singh*  room  is  one  which  is  not 
local  but  national,  and  will  never  l>c  settled  until  taken  up  by  an  outcry 
proceeding  from  the  whole  country. 

Passing  from  this  phase  of  the  subject,  lot  me  say  that  the  social 
remedial  agencies  which  have  been  set  on  foot  in  our  towns  and  cities  in 
other  directions,  on  behalf  of  neglected  children,  are  very  numerous  and 
very  valuable.  Let  me  present  a  brief  summary  of  such  as  exist  in 
Glasgow  apart  from  the  ordinary  reformatory  and  industrial  schools 
which  are  common  to  all  our  towns  and  cities. 

Poor  children's  dinner-tables  are  establishe<l  in  13  districts,  and  are 
open  to  destitute  children  for  eight  months  in  the  year. 

The  Medical  Mission  and  other  philanthropic  agencies  have  stations 
in  various  districts,  accessible  'vWthout  fee  to  all  poor  pjirenta  and 
children,  and  in  many  cases  me<licine  is  also  given. 

Day  refuges  have  been  establishinl  by  a  Ix'uevolent  Christian 
Association  where  a  nunil)er  of  poor  children  are  fed,  trained,  and  sent 
to  Board  Schools,  returning  home  at  night.  The  same  society  have 
done  marvellously  good  work  in  connexion  with  the  Children's  Fresh- 
Air  Fortnight. 

The  Day  Industrial  Schools,  which  have  only  had  an  existence  of 
eight  or  ten  years,  are  proving  invaluable.  They  are  specially  suited 
for  childi'en  whose  mother  being  dead  the  father  has  no  one  at  home  to 
look  after  his  young  family,  or,  the  father  l)eing  dead,  the  poor  widow  is 
all  day  at  work.  They  have  also  been  found  admimbly  suited  for  a 
certain  class  of  neglected,  badly-traineil  bo\s  who  have  got  beyond 
ordinary  control,  and  over  whom  female  influence  has  been  found  to 
have  a  marvellous  effect.  They  are  open  from  early  morning  to  about 
seven  at  night,  and  the  influence  of  the  children  for  good,  when  they 
return  to  their  own  too  often  degraded  homes,  lias  been  very  marked. 
These  schools  are  equipped  for  a  certain  amount  of  industrial  work,  and 
are  well  planned  for  supplying  regular  meals,  for  bathing  and  washing, 
for  play  and  drill. 

While  not  an  advocate  for  removing  children  from  home  and  family 
life,  there  are  circumstances  where  this  is  absolutely  necessary,    and 
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Mr.  Quarrier's  Orphan  Homes  at  Bridge-of-Weir  have  a  world-wide 
repatation  for  the  large  number  of  orphan,  neglected,  or  forsaken 
cluldren  rescued  from  misery  and  want. 

The  Society  of  St.  Vincent  de  Paul  should  also  be  mentioned  as 
4oing  excellent  work  in  connexion  with  neglected  and  destitute  children 
of  Boman  Catholic  parents. 

The  Society  for  Prevention  of  Cruelty  to  Children  has  found,  I  am 
sorry  to  say,  a  prolific  field  for  carrying  on  its  benevolent  and  enter- 
prising labours.  It  has  been  the  means  of  ferreting  out  many  very 
deplorable  cases  of  neglect,  destitution,  and  cruelty,  and  the  knowledge 
of  its  existence  has  done  much  "  to  stay  the  plague."  Since  the  recent 
Act  was  passed  the  streets  are  entirely  cleared  of  children  engaged  in 
oasual  employment  at  untimeous  hours. 

There  are  always  a  large  number  of  infirm  among  the  neglected 
children  of  our  towns  and  cities.  About  these  I  might  have  a  good  deal 
to  say ;  but  the  consideration  of  their  condition  falls  under  a  different 
section  in  the  programme  of  the  Congress. 

Let  it  suffice  for  me  to  notice  that  an  admirable  institution  for 
infirm  children,  called  East  Park  Home,  has  been  carrying  on  excellent 
work  ever  since  the  inquiries  of  the  School  Board,  eighteen  years  ago, 
brought  to  light  the  fact  that  many  such  infirm  children  were  lying  in 
wretched  homes  uncared  for  and  utterly  neglected. 

I  have  referred  to  remedial  efforts  as  being  not  only  legislative  and 
social,  but  individual.  You  will  easily  understand  how  important  a 
place  this  individual  sphere  occupies. 

Agencies  exist,  but  how  often  do  these  agencies  languish  and 
prove  ineffective  because  neglected  children  are  not  brought  into  contact 
with  them. 

I  do  not  desire  new  agencies,  nor  do  I  even  plead  at  this  stage  for 
additional  workers  in  connexion  with  them,  nor  for  more  generous 
support. 

What  is  chiefly  wanted  is  hearty  recognition  of  such  agencies — 
taking  full  advantage  of  them — bringing  the  children  into  touch  with 
them — and  it  is  here  that  individual  effort  comes  in. 

Let  it  not  be  supposed  for  a  moment  that  I  ignore  what  individual 
effort  may  do  apart  altogether  from  such  agencies,  in  the  way  of 
rescuing  and  succouring  neglected  children.  Much  is  being  done  in  a 
voluntary  and  independent  manner,  and  much  more  may  be  done ;  but 
it  is  not  open  to  every  one  to  expend  the  time  and  money  which  this 
involves;  while  it  is  open  to  every  one  who  crosses  the  path  of  a 
neglected  child  to  direct  or  lead  that  little  one  to  the  agency  most 
suitable  to  its  case — to  the  healing  waters  which  are  flowing  specially 
for  its  benefit. 

When  Lord  Nelson  was  asked  for  instructions  on  the  eve  of  one 
of  his  most  celebrated  battles,  his  words  were  to  the  effect— "You 
cannot  go  v^rong,  Hardie,  if  every  vessel  lays  itself  alongside  an  enemy's 
ship."  That  should  be  the  spirit  of  all  individual  effort — not  waiting 
for  instructions,  nor  hanging  back  for  directions,  but  with  the  agencies, 
with  the  force  at  hand,  bombarding  existing  evils  and  rescuing  the 
children. 
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Before  leaving  the  subject  of  remedial  measures  I  wish  to  make 
reference  to  a  Bill  which  has  been  for  several  years  before  the  House 
of  Commons,  called  the  Movable  Dwellings  Bill.  It  has  for  one  of  it? 
objects  to  bring  under  some  measure  of  super\'ision  the  thousands  of 
vagrant  tinker  children  who,  with  their  parents,  are  roving  over  the 
length  and  breadth  of  the  country,  no  man  caring  either  for  their  bodies 
or  souls. 

I  can  testify,  from  my  own  experience,  that  in  certain  rural 
districts  they  are  growing  up  as  ignorant  as,  and  less  cared  for  than, 
the  cattle  who  graze  beside  them  in  the  fields.  The  grossest 
intemperance  prevails  in  their  haunts,  and  the  most  absolute  misery 
and  degradation.  Did  time  permit  I  could  give  most  harrowing 
revelations. 

Strange  to  say,  this  Bill  has  been  blocked  time  after  time  by 
members  who  profess  to  see  in  it  some  interference  with  the  lil)erty  of 
the  subject.  Save  me  from  such  liberty !  It  is  not  lil>erty,  it  is  the 
grossest  licence. 

In  closing,  let  me  say  that  the  intrinsic  value  of  neglected  children 
is  terribly  overlooked.  They  are  too  often  spoken  of  as  '*  the  residuum,"^ 
as  "  waifs  and  strays,"  or  as  *'  gutter  children."  Such  titles  may  be 
applicable  in  some  degree  to  their  outward  appearance,  but  in  no  sense 
applies  to  the  truest  and  best  part  of  their  nature.  Every  one  of  them 
is  precious  in  the  sight  of  God,  and  capable  of  being  moulded  and 
fashioned  to  reflect  His  image.  Look  at  a  little  company  of  such 
children  gathered,  as  I  have  seen  them  gathered,  in  a  Day  Industrial 
School,  under  the  charge  of  an  experienced  female  teacher.  What 
possibilities  for  good  are  there !  What  capacities  for  development !  A 
crust  of  reserve,  and  sometimes  even  duplicity,  engendered  by  former 
adverse  influences,  may  prevail  for  a  time ;  but  let  the  discipline, 
although  firm,  be  gentle  and  forbearing,  and  the  training  kindly  and 
intelligent,  and  soon  the  hard  shell  gets  broken ;  and  there  may  bf 
found  dispositions  as  sweet,  abilities  as  excellent,  and  natures  as  genuine 
as  in  circles  the  most  favoured. 

How  simply  and  artlessly  they  bear  their  hard  lot.  No  word  of 
complaint  crosses  their  lips.  Sadly  and  silently  they  carry  their  burden. 
In  all  the  thousand  cases  which  have  come  under  mv  notice  I  cannot 
charge  my  memory  with  one  where  a  poor  child  spoke  complainingly  or 
unkindly  of  father  or  mother.  I  may  seem  to  speak  of  them  in  terms 
too  glowing,  but  I  firmly  believe  that  when  taken  in  time,  e'er  yet  the 
plastic  elements  of  childhood  and  youth  have  become  hardened  and 
vitiated,  there  is  about  such  children  a  receptivity  for  teaching  and 
training,  and  an  appreciation  of  sympathy  and  kindness  which  is  full 
of  encouragement. 

Let  not  the  nation  say  "  this  is  no  affair  of  mine."  "  An  English- 
man's  house  is  his  castle ; "  "  an  Englishman's  child  is  his  own." 
"  Away  with  all  grandmotherly  legislation  and  all  pauperising  of 
parents."  Well,  be  it  so,  but  do  not  forget  that  the  children  are  there, 
whether  you  will  or  no.  If  left  alone,  neglect  and  vicious  surroundings 
will  all  too  soon  canker  and  blight  their  prospects  of  future  usefulness, 
and  instead  of  fruitbearing  trees  they  will  be  "  pricks  in  your  eyes  and 
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thorns  in  jour  sides."  Happy  the  nation  which  makes  the  care  of  her 
diildren  one  of  her  chief  concerns — ^watches  over  their  interests  with 
an  eye  that  never  sleeps — succours  them  in  distress — protects  them 
from  evil — ^fosters  and  promotes  their  highest  well-heing. 


Ses  F»)gre8  de  la  DifiPasion  do  Unstrnction  publique  en  Belgique, 
an  point  de  yne  de  la  Criminality  et  de  TAli^nation  mentale. 

PAR 

le  Dr.  Pbof«  Htac.  Kubobn. 
♦■•■♦ 


I. 

Cbiminalit^. 

Les  hjgi^nistes,  les  moralistes,  les  criminalistes  m^mes  sont  loin 
d'etre  d'accord  sur  le  r61e  que  joue  rinstruction  dans  les  crimes,  dans 
Fali^nation  mentale  et  les  suicides. 

"  A  mesure  que  Tinstruction  s'est  propagee  d'annee  en  annee,  le 
nombre  des  crimes  et  des  d^lits  s'est  accru  dans  une  proportion  analogue. 
Les  Departements  (il  s'agit  de  la  France)  oii  Tinstruction  est  le  plus 
r^pandue,  sont  ceux  qui  presentent  le  plus  de  crimes,  c'est-a-dire  que 
la  morality  s'y  trouve  en  degre  inverse  de  Tinstruction."     (Michel.) 

Je  n'examinerai  pas  les  procedes  de  statistique  qui  ont  fait  aboutir 
k  d'aussi  decevants  r^sultats.  Je  n'en  rel^verai  qu'un  seul.  On  prend 
un  chiffre  d6termin6  d'accuses  et  Ton  decouvre  que  : 

25,000  individus  ayant  re^u  une  instruction  superieure  donnent 
plus  de  15  accuses ; 

25,000  sachant  lire  et  ecrire  en  donnent  6 ; 

25,000  totalement  illettr^s,  5  seulement. 

J'ai  bien  releve  aussi,  pour  la  Belgique,  en  considerant  une  p^riode 
de  trente  annees  — 1856  k  1885  —  une  decroissance  r^gulifere  bien 
marquee  de  la  criminality  dans  le  chiffre  des  accuses  denues  de  toute 
instruction,  tandis  que  la  proportion  des  individus  sachant  lire  et  ecrire, 
on  ayant  re9u  une  instruction  superieure,  augmentait  dans  un  parall^- 
lisme  non  moins  r^gulier.  Mais,  et  il  n'en  pent  etre  autrement  ]k  ou 
I'ignorance  disparait,  je  me  suis  garde  de  tirer  de  ee  fait  une  conclusion 
d^solante.  En'effet,  en  posant  le  probl^me  sur  son  veritable  terrain,  en 
prenant  pour  termes  la  mesure  du  d6veloppement  de  Tinstruction  dans 
une  population  pendant  une  serie  de  p^riodes  d^terminees,  d'une  part ; 
et  de  I'autre,  le  chiffre  des  accuses  pendant  les  periodes  successives 
correspondantes,  nous  sommes  arrives  a  montrer,  en  quelque  sorte, 
Tantagonisme  existant  entre  la  diffusion  de  rinstruction  et  la  criminalite. 
Aux  r^sultats  des  recherches  de  Michel,  Guerry,  Dangciville,  etc.,  en 
France,  on  pent  opposer  ceux  de  Villerme,  de  Bertillon,  de  Guillard. 
ViUerm6  fait  observer  que  les  Departements  oh  se  trouvent  le  plus  de 
proprietaires  aises,  en  meme  temps  qu'une  bonne  instruction  primaire, 
sont  ceux  qui  foumissent  le  moins  de  crimes  de  toute  ospece  contre 
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les  personnes  et  les  propri^tes.  Plus  encore :  les  tableaux  de  BertiUon 
et  de  Gaillard  moutrent  que  plus  les  hommes  s'instniisent  plus  ils 
s*am61iorent ;  ainsi,  avant  1830,  on  comptait  1  accus^  illettri  swv  3,180 
habitants,  1  lettre  sur  3,020 — apr^s  1846,  on  comptait  1  accuse  illettri 
sur  2,460  habitants,  1  lettre  sur  4,500. 

Voici  comment  nous  avons  proc6de  dans  nos  recherches.  Nous 
avons,  dans  une  premiere  partie,  considere,  jwur  huit  periodes  successives, 
oourant  de  1832  k  187o,  la  proportion  des  habitants  pour  1  accuse  du 
chef  de  crimes  capitaux;  et,  de  1850  k  1885,  celle  des  accuses  de  crimes 
en  general,  c*est-a-dire  oontre  les  personnes  et  les  proprietes.  Dans  la 
seconde  partie,  nous  avons  reuni  tons  les  elements  d'appr^iation  propres 
k  permettre  de  mesurer  le  d^veloppement  de  Tinstruction,  en  Belgique, 
en  nous  attachant  specialement  a  celle  qui  s'adr(»s.se  a  la  masse,  a  Tin- 
struction  616mentaire,  et  en  faisant  corresi)ondre  ces  donnees  aux 
periodes  envisagees  pour  la  criminalite.  Nous  serous,  dans  ces 
considerations,  aussi  bref  que  les  chiffre^. 

Nous  devons  a  Textreme  obligeance  de  M.  Lentz,  dbecteur-gen^ral 
au  Minist^re  de  la  Justice,  les  documents  relatifs  a  la  criminality.  Les 
chiffres  qui  concernent  Tenseigncmient  out  ete  puises  dans  les  Rapports 
sur  r^tat  de  Tensignement  inf^rieur  et  moyen  ainsi  que  das  les  Archives 
du  Minist^re  de  Tinstruction  publique. 

II  importe  de  faire  ressortir  les  raisons  sp^ciales  qui  nous  ont 
determine  k  faire  figurer  a  cote  d'un  premier  tableau  donnant  le 
rapport  de  la  iwpulation  aux  accuses  de  crimes  en  general,  de  1850  a 
1885,  un  second  tableau  dans  lequel  est  relev^  la  proportion  des 
crimes  capitaux  seulement,  de  1836  a  1875.  Ce  procedo  s'imposait  k  la 
rigueur  des  deductions  que  nous  visions.  En  effet,  le  legislateur  de  1867 
a  soutrait  k  la  competence  des  cours  d'assises  un  certain  nombre  de 
crimes,  en  sorte  que,  pour  la  comparaison  stricte  de  la  periode  de  1868  a 
1875  aux  periodes  anterieures,  il  convenait  de  baser  cette  comparaison 
jusqu'en  1875  sur  les  crimes  a  Tegard  desquels  la  legislation  est  rest  6c 
la  meme,  tels  que  le  meurtre,  Tassassinat,  rempoisonnement,  le  parricide, 
I'infanticide. 


Periodes. 


Kapport  moyen  du  Nombre  dos 
Accuses  &  la  Population  ou 
Nombre  d' Habitants  pour 
1  Accuse  de  Crime  en  general. 


I. 


Llapport  moyen  du  Nombro  des 

Accuses  k  la  Population  ou 

Nombre  d'Habitants  pour 

1  Accus6  de  Crime  capital. 

II. 


1836  k  1839       - 

. 

m 

1  accuse 

pour  70,141  habitants 

1840  k  1845       - 

- 

- 

m 

- 

„     i?0,023 

» 

1846  k  1849       - 

' 

- 

- 

- 

„     77,450 

*> 

1850  ii  1855       - 

1  accttsS 

poui 

18,453  habitants 

„     90,228 

99 

1856  h.  1860       - 

n 

f» 

17,095 

*t 

„     97,536 

W 

1861  k  1867       - 

ft 

t» 

27,971 

99 

„  115,514 

>» 

Code  penal 
modifie. 

1868  ii  1875       - 

f» 

$t 

87,839  • 

>l 

99 

„  102,523 

99 

1876  k  1880       - 

tt 

If 

34,563 

9> 

1881  ii  1885       - 

*$ 

n 

40,367 

>f 
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Quaud  on  considere  dans  le  tableau  I,  la  marche  de  la  eriminalito 
gt^nerale  de  1850  a  1885,  on  y  voit  une  progression  descendante  tr^s 
marqu^,  sauf  pour  la  periode  de  1856  a  1860  qui  accuse  une  leg^re 
augmentation  sur  la  precedente,  4.  Cet  accroissement  n'interesse  pas  les 
crimes  capitaux,  ear  si  Ton  jette  les  yeuz  sur  la  periode  correspondante 
du  tableau  II,  on  verra  qu'il  ne  porte  pas  sur  les  crimes  les  plus  graves 
dont  la  diminution  est  rest^e  constante. 

Dans  la  periode  suivante  la  decroissance  est  considerable  de  part  et 
d'autre. 

Elle  ne  le  parait  pas  moins  de  1868  a  1875,  si  Ton  s'en  rapporte  au 
tableau  1 :  1  accuse  de  crime  general  pour  37,309  habitants  au  lieu  de  1  pour 
27,971.  Mais  il  convient  de  faire  observer  qu'une  partie  de  ce  resultat 
doit  etre  reportee  k  ce  fait  qu'un  certain  nombre  de  crimes  justiciables 
des  cours  d'assises,  out  ete  soustraits  a  la  competence  de  celles-ci  par  le 
l^gislateur  de  1867.  C'est  ce  dont  t^moigne  le  tableau  II,  qui  accuse 
one  augmentation  dans  les  crimes  graves  atteignant  environ  6  7o*  Mais 
fli  nous  comparons,  depuis  la  reforme  du  Code  penal,  la  peiiode  quin- 
quennale  aux  deux  precedentes,  1868  a  1875  et  1876  a  1880,  nous  voyons 
que  le  nombre  des  accuses  juges  par  les  cours  d'assises  a  de  uouveau  tres 
sensiblement  diminue.  (Dans  les  provinces  de  Flandre  oecidentale,  de 
Brabant  et  de  ISTamur  pour  les  crimes  contre  les  proprietes  particu- 
Uerement;  dans  celle  de  Luxembourg,  pour  les  crimes  contre  les 
personnes ;  dans  celles  d' Anvers,  de  Hainaut  et  de  Liege  pour  les  crimes 
oontre  les  personnes  et  les  proprietes  a  la  fois.) 

Ajoutons  enfin  que  de  I'examen  des  six  periodes  qui  divisent  les 
32  ann^es  de  1836  a  1867,  il  resulte  que  la  proportion  moyenne  des 
accuses  traduits  aunuellement  devant  les  cours  d'assises  pour  crimes 
capitaux,  a  constamment  diminu^,  sauf  dans  la  periode  de  1846-1849. 
Mais  il  est  a  noter  que  trois  de  ces  quatre  annees,  1846,  1847,  1848,  out 
ete  marquees  par  une  longue  et  forte  crise  industrielle  et  alimentaire. 

Soit  done  que  Ton  considere  de  1850  a  1885  le  rapport  a  la  popula- 
tion des  accuses  de  crimes  generaux,  soit  de  1832  a  1875  celui  des 
crimes  capitaux,  il  se  degage  de  I'analyse  a  laquelle  nous  venons  de  nous 
livrer  ce  fait  general  d'une  diminution  progressive  et,  a  tr^s  i>eu  pres 
constante,  de  la  criminalite. 

Les  rapports  differentiels  qui  marquent  de  part  et  d'liulre  eutre  ellcs 
les  periodes  successives  consid^rees  peuvent  etre  etablis  dans  les  relations 
suivantes : — 


1881 
1885. 


1836 

1840 

1846 

1850 

1856 

18G1 

1868 

1876 

}k 

}k 

& 

ii 

li, 

k 

a 

& 

1839. 

1845. 

1849. 

1855. 

1S60. 

1867. 

1875. 

1880. 

Crimes  en  general  - 
Crimes  capitaux 


9-8 


11*2 


10-8 


10-5 
12-6 


9-7 
13-6 


15-9 
16 


21-3 
14*3 


19*7 


22*9 


Ou  voit  les  progr^s  realises  lorsqu'on  prend  les  extremes : — 
Pour  les  crimes  capitaux^  de  1836  a  1839,  un  accus^  sur  70,141  hab. 

1868  &  1875   „        „      „    102,523  „ 
en  y^n^ra/,  de  1850  a  1855   „        ,,      ,,      18,452  „ 
del88Ul885  „        ,  40,367  „ 
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II. 


M 


» 


Instruction. 

Pour  procMer  avec  rigueur  dans  la  comparaison  de  la  marche 
de  la  criminality  d'une  part,  de  Finstruction  de  Tautre,  nous  devronB 
prendre  notre  point  de  depart  k  la  p^riode  1846  k  1849.  Void 
pourquoi. 

Avant  16  ans  il  ne  se  commet  que  tres  exceptionnellement  un 
crime.  D'apr^  les  releves  de  la  justice  criminelle  de  1856  a  1875,  on 
pent  etablir  I'^helle  suivante  des  &ges : — 

De  16  k  21  ans,    9  7o  d'accus^s. 

De2lA25    „    14  7^ 

De25i30    „    21  7^ 

De30i35    „    15  7^        „ 

De  35  &  40  et  de  40  &  45  ans,  11  7o  d'accus^s. 

Ce  n'est  gu^re  qu'a  partir  de  16  ans  qu'on  commence  a  devenir 
criminel.  Or  Torganisation  s^rieuse  et  legale  de  Tenseignement  ^16- 
mentaire  en  Belgique  a  et6  inaugur^e  par  la  loi  de  1842.  Si  nous 
consid^rons  que  Tenfant  almndonne  T^cole  primaire  vers  onze  ou  douze 
ans,  nous  voyons  que  rinfluenee  de  I'enscignement  n'a  pu  commencer  i^ 
faire  sentir  scs  effets  avant  la  periode  sus  indiquee. 

L'enseignement  61^mentairc  se  donne  en  Belgique  dans  des  6coles 
primaires  inf^rieures  et  primaires  sup^rieurcs,  dites  mojennes ;  dans  des 
^coles  d'adultes  ou  primaires  du  soir.  Les  unes  sont  officielles,  les 
autres  adoptees  et  iusi)ectee8  par  radmiuistration  publique;  d'autres 
enfin  sont  libres,  laiques  ou  religieuses. 

Nous  prendrons  comme  elements  d'appr^ciation,  le  nombre  pro- 
gressif  des  ^coles  et  des  Aleves  ;  les  chiffres  correspondants  des  d<- 
penses ;  le  degr6  d'instruction  des  jeunes  gons  appeles  au  tirage  au  sort 
et  incorpor^s. 


ficoles  primaires  des  deux  Sexes,  communales,  adoptees 

ticolcs  d'Adultes  soumises 

ou  libres. 

A  rinspection  ou  libres. 

]>^penses' 

relies 

i 

0 

Nombre 
d'Ecoles 
primaires. 

Chiffres  du 
Personnel 
enseignanl. 

ProDortion 

d'El^ves 

par  100 

habitants. 

annuelles 

de  toute 

nature  pour 

I'Enscigne- 

!     Nombre 
d'Ecoles 
d'Adultet. 

Ohiffta 
des 
D4pensei. 

ment 

primaire. 

Frs. 

Fn. 

18tt 

— 

— 

— 

2.651,639 

— 

— 

18M 

— 

— 

— 

8.142.286 

»- 

■-» 

1864 

6,4fi8 

8.807 

10*6 

4.837,858 

979 

170.627 

1860 

6»568 

9,222 

10-9 

6.783,340 

1,146 

181,129 

1800 

6,641 

1(1,570 

11-7 

14,669.158 

2.620 

217,168 

1876 

6,867 

11,863 

12-4 

19,320,017 

2.616 

204.078 

Les  chiffres  suivants  n'int^resseiit  plus  que  I 

es  <k»Ies  officie 

lies  ou  adopt4ei,  le  gouTerat- 

ment  ayant  cessd  de  receroir  des  reuse 

lignements  sur 

les  teoles  libres.  laiques  ou 

reliffieuses. 

Frs. 

Bn, 

1881 

4.726 

8,828 

840.118  «l«ves 

82.698.206 

2,445 

1883 

4w797 

8.660 

946.012     „ 

85,119,443 

-• 

^ 

1886 

6.474 

10.667 

688.804     .. 

29,480,647 

1.648 

64^848 

1888 

6,617 

U.2S6 

601,488      « 

27.328,649 

1.722 

66bllS 

1889 

6.634 

11,660 

614^671     » 

"" 
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tiooles  primaires  sap^rieares  oa  moyennes  da  Degr€  inf^eur. 

■ 

Sommes 

Amifes. 

Garfoni. 
Komlire  d'61^TM. 

FUles. 
Nombre  d'Sl^res. 

alloo^  par 
r^tat  oa 
paries 
Commanei. 

Frs. 

IMO 

7,745  (y  compris  ceaz  de 
I'^cole     mojenne     de 
BmzeUes). 

455,436 

1870 

9,808  (j  compris  cenx  de 
I'^oole     moyenne     de 
Broxelles  et  de  Li^ge). 

~— 

579,791 

1875 

10,962 

(Kon  orgams^es  encore) 

772,035 

1881 

12,416 

4^61      - 

1,129,084 

1888  13,325  (y  compris  les 
^coles  commonales  oa 
adoptees). 


7,049  (arec  les  ^l^ves  des 
4coles  mojennes,  com- 
munales  oa  adoptees). 


2,957,941 


De  rinspection  de  ces  tableaux  ressortent  les  d^uctions  sommaires 
Boivantes: — 

En  1854,  le  nombre  d'dcoles  primaires  ^tait  de  5,498;  en  1889,  il 
s'^levait  k  5,857.  Les  chiffres  respeetifs  des  membres  du  personnel 
enseignant,  instituteurs  et  institutrices,  furent  de  8,807  et  de  11,863. 
Les  d^penses  occasionn^s  par  rinstruction  ^l^mentaire  qui,  en  1842, 
annee  de  la  promulgation  de  la  loi,  comportaient  2,651,639  frs., 
absorbaient,  en  1875,  la  somme  de  19,320,017  frs.,  ct  atteignaient,  en 
1888,  celle  de  27,328,549  frs.  pour  let  seules  ecoles  officielles  ou  adoptees, 
Je  ne  parle  pas  des  ann^  1881  et  1883,  pendant  lesquelles  ont  ete 
faites  de  fortes  d^penses  extraordinaires. 

Quant  aux  Ecoles  primaires  superieures,  les  sommes  allouees  par  les 
pouvoirs  publics,  en  1860,  se  chiffraient  par  455,436  frs.  Cette  somme 
■s'^levait,  en  1888,  k  pris  de  3,000,000.  A  la  premiere  ^poque,  7,745 
il^es  les  fir^uentaient ;  en  1888,  elles  en  comptaient  20,404,  dont 
13,826  gar9on8,  7,079  filles,  j  compris  les  enfants  des  sections  pr^para- 
toires,  ^uivalant  aux  6coles  primaires  inf^rieures. 

La  statistique  officielle  nous  apprend  que  deduction  faite  des 
•en^ts  en  dessous  de  7  ans — soit  pr^  de  1  million  de  la  population  du 
Bojaume — ^le  nombre  d'habitants  sachant  lire,  et  ecrire,  s'^levant  en 
1866  k  2,279,090,  atteignait,  en  1880,  le  chiffre  de  3,187,630.  Ces  deux 
•donn^es,  mises  en  regard  de  la  population  en  g^n^ral,  fournissent,  pour 
1866,  la  proportion  de  58  •/©;  POur  1880,  celle  de  70%. 

Mais  pour  bien  pr^iser  la  progression  marquee,  contmue  et  sans 

oscillation  de  la  diffusion  de  Tinstruction  elementaire  en  Belgique,  nous 

ne  pouvons  prendre  de  meilleure  base  que  celle  du  degre  d'instruction, 

•offidellement  constat^  des  jeunes  gens  incorpor^s  dans  I'arm^e  k  la 

joite  du  tirage  au  sort. 
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En  100  jcanes  gens  Bpdcialement. 

En  100  jennes  gens 
en  general. 

• 

Acnto. 

Sachant 

Avant  iin 

Sans 

lire  et 

Sachant 

dtfgr^ 

N«  sacbant 

Sachant  am 

instruction 

6crire  im- 

bien  lire  et 

d'iustruc- 

ui  lire  ni 

moins  lire 

aacane. 

parfaite- 

^rire. 

tion 

^rire. 

et  6crire. 

ment 

plus  61ev4. 

1843 

43*61 

7-24 

26-34 

22-81 

50*85 

49*15 

1850 

36*46 

7-69 

24-26 

31*59 

44*15 

65*15 

1860 

31*83 

7-58 

27-68 

32*91 

39*41 

60-59 

1870 

24-01 

5-33 

31-99 

38*78 

29*23 

70*77 

1875 

19-24 

4-23 

40-56 

85-97 

23*23 

76*53 

1880 

17-49 

4-17 

45-45 

82*89 

21*66 

78-34 

1881 

15-99 

3-34   1 

r 

19-38 

80-67 

1882 

15-87 

3-23    \ 

45-50 

3305S 

19  09 

80*91 

1883 

15-38 

8-12   J 

1 

18-49 

81-51 

De  1850  le  chifFre  des  ignorants  est  tombe,  en  1883,  de  44*15  i 
18-49. 

Le  chiffre  des  accuses  devant  les  cours  d'assises  en  1850,  tombe,  en 
1883,  de  1  8ur  18,453  k  1  sur  40,367. 

Tels  sent  les  points  extremes  des  deux  lignes,  dont  le  trsoi 
diagrammatique  reproduit  les  points  intemiediaires. 

II  ne  manque  pas  d'auteurs  qui  affirment  que  la  civilisation 
augmente  le  nombre  de  fous ;  que  I'alienation  mentale  et  la  diversity  de 
ses  formes  sont  en  raison  directe  du  degr^  de  civilisation  d'un  peuple. 
Prises  dans  un  sens  absolu,  ces  propositions  sont  fausses.  On  confond 
les  accidents  de  la  civilisation  avec  la  civilisation  elle-meme.  La  civili- 
sation n'a  rien  k  voir  dans  nos  Amotions  cherchees,  dans  les  tripotages 
financiers,  dans  les  catastrophes  oommerciales  ou  industrielles,  dans 
Talcoolisation  d'un  peuple.  Nous  n'avons  i>a8  k  nous  arrSter  sur  les 
^Idments  qui  la  constituent,  n'ayant  k  envisager  qu'un  seul  d'entre  eox, 
I'instruction  r^pandue  dans  les  masses. 

II  ne  parait  pas,  k  premiere  vue,  que  nous  puissions  appliquer,  vis-i* 
vis  de  Tali^nation  mentale,  a  I'avantage  de  Tinstruction,  les  d^uctions 
auxquelles  nous  sommes  arrives  en  la  mettant  en  regard  de  la 
criminality. 

l^'  Dc  1835  k  1878  Tali^nation  mentale  a  suivi  un  mouvement 
ascendant  en  Belgique,  une  seule  p^riode  exceptee : — 

1835,  un  ali£n£  sur  816  habitants.  1858,  un  ali^ne  sur  714  habitants. 
1842         „        „     727        „  1868        „        „     594       „ 

1853        „        „     920        „  1878        „        „     547       „ 

2^  Les  renseignements  foumis  sur  les  ali^nes  sequestr^s  dans  les 
asiles,  nous  apprennent  que  le  nombre  des  ali^n^s  instniits  est  plus  61bv6 
que  celui  des  illettr^s :  la  proportion  serait  de  58*4  %  des  premiera,  de 
41  '6  °/o  des  seconds. 

3^^  Enfin  parmi  les  ali^n^s  des  villes,  on  rencontre  62*4  7o  ^® 
lettr^,  tandis  que  dans  les  campagnes  ceux-ci  n'entrent  que  dans  k 
proportion  de  55  %. 
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Le  premier  point  a  toutc  la  brutality  d'an  fait  acquis,  Exnminons 
la  valeur  du  deuxieme. 

Si  riustruction  entre  pour  une  part  dans  les  causes  productrices  de 
Tali^nation  men  tale,  on  doit  rencontrer  un  fort  contingent  d*a]ienes 
pendant  ou  dans  les  quelques  annees  qui  suivent  la  p^riode  des  etudes 
k  tons  les  degres.  D'apris  le  chifih:^  de  10,020  ali6n6s  recenses  en 
1878,  nous  avo  s  ^tabli  la  gradation  suivante  :— » 

De  moins  de  10  ans,  5*3.  De  20  4  30  ans,  143*7. 

Del0a20  „    38-3.  „  40  i  50    „    174-4. 

AudeladeCO     „    77-7.  ,,30  4  40    „    198-2. 

De50k60  ,,130-7. 

Le  P'  Guislain,  de  Ghind,  dans  sa  longue  carri^re  de  m^decin  et 
d'ali^niste,  n'a  pas  pu  constater  au  deU  d'une  trentaine  de  cas  d'ali^nation 
imputables  aux  seules  preoccupations  intellectuelles,  int^ressant  d'ailleurs 
pour  une  forte  part  des  etudiants  au  moment  des  epreuves  de  Fexamen. 
Encore  parmi  eux  s'en  trouvait-il  de  predisposes  h^reditairement  ou 
victimes  d'un  surm^nage  voulu  plut6t  que  de  Tetude. 

Ne  voit-on  pas  d'apr^  notre  tableau  que  la  plus  forte  proportion 
d'ali^n^s  appartient  aux  kges  oii  les  revers  se  produisent  et  se  font  le 
plus  vivement  sentir;  ou  les  vices  et  les  passions  atteignent  leur 
maximum  de  d^veloppement  ? 

Mais  nous  aliens  montrer  directement  qu'en  bonne  logique  la  pro- 
portion qui  attribue  le  moiudre  contingent  d'alien^s  aux  illettr^  doit 
6tre  renvexs^e.  Lorsqu'on  veut  faire  la  part  de  Tinstruction  dans  le 
d^veloppement  de  I'alienation  mentale,  il  importe  d'^liminer  de  I'^ua- 
tion  les  enfants  kg^a  de  moins  de  7  ans,  lesquels  ne  savent  encore  ni  lire 
ni  6crire ;  puis  les  idiots  de  naissance. 

Des  10,021  ali^nes  recenses  en  1878 : 

5,519  n'avaient  pas  re^u  la  moindre  instruction ; 
3,533  poss^daient  un  certain  degr^  d'instruction ; 
824  avaieu  acquis  une  instruction  plus  61evee  ou  sup^rieure ; 
145  n'ont  pu  etre  jug^s. 
Des  5,519  illettr^s,  doivent  ^tre  d^duits  1,501  idiots  de  naissance,  ce 
qui  reduit  k  4,018  le  chiffre  des  premiers 

Maintenant  la  population  du  Boyaume,  d'apr^s  le  recensement 
general  de  1880,  s'^levait  k  5,520,009  habitants,  sef  repartissant,  d'apres 
les  calculs,  en  : — 

Enfants  de  moins  de  7  ans  -  -       966,228 

Compl^tement  illettr^s        -  -  -    1,306,127 

Sachant  lire  et  ecrire  ou  pour\'us  d'une  in- 
struction plus  complete        -  -         .    3,187,630 
Ces  termes  determines,  les  r^sultats  sont  ceux-ci : — 

Alien^s  absolument  Ulettres         -       -  -         2*94 

» 

„  d'instruction  plus  ou  moins  complete  -  1  '54 
Quant  k  la  troisi^me  proposition,  k  savoir  que  parmi  les  alienjs  des 
villeson  rencontre  plus  de  lettr^Sy  62  °/^  que  dans  les  campagnes,  55  ^/^ 
nous  ferons  observer  que  T^cart  est  produit  non  seulement  par  le  chiffer 
des  lettr&9  proportionnellement  plus  eiev6  k  la  viUe  qu'ik  la  campagnet 
mais  par  les  agitations  de  la  vie  nrbaine.     Ainsi  voit-on,  au  rapport 
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de  Qnislain,  notamment,  Talienation  mentale  moins  frequonte  dans  la 
classe  du  clerg6  que  parmi  la  population  des  villes.  On  en  peut  dire 
aatant  an  profit  de  la  classe  des  rentiers  et  des  propnetaircs.  La  raison 
de  ee  fait  reside  k  la  fois  dans  Tinstruction  des  individus  jointc  h 
Fahsence  des  agitations  de  Fesprit  et  des  soueis  de  la  vie. 

Les  causes  les  plus  frequentes  de  developpement  de  Talienation 
mentale  en  Belgiqne  n'ont  rien  a  voir  avec  Tinstruction.  En  premiere 
ligne  se  pn'sente  Talcoolisme.  De  1877  a  1881  inclus,  la  statistique 
releve  que  le  nombre  de  sujets  sortis  gueris  ou  amendes  des  asiles  est 
reste  en  proportion  des  entrees,  tandis  que  celui  des  alien^s  alcoolis^s 
£y  est  accru  de  100,  soit  de  399  a  498.  Viennent  ensuite  les  chagrins 
de  famille,  les  emotions  vives,  la  jalousie,  la  haine,  I'ambition,  les 
amours  cortrariees,  les  deceptions  de  toute  espece,  les  exc^s  de  veilles, 
les  remords  de  conscience,  les  peches  imaginaires,  Texaltation  religieuse, 
«tc. 

Partout  on  voit  dominer  des  penchants,  des  sentiments,  des  passions ; 
mais  non  les  lumieres  de  Tintelligence. 

La  progression  asceudante  des  suicides,  en  Belgique,  n'est  pas  moins 
marquee  que  celle  de  I'ali^nation  mentale.  Et  ici  encore,  on  a  voulu 
6tablir  un  rapprochement  avec  le  developpement  de  rinstruction. 

De  1866  a  1880  le  nombre  des  suicides  a  gagne  le  taux  de  157  par 
miUe.  En  considerant  deux  periodes  distantes  de  15  annees,  1850  a  1860 
€t  1876  k  1880,  nous  trouvons  pour  la  premiere  une  mojenne  annuelle  de 
3,036  suicides ;  pour  la  secoude,  de  4,824  {Statistique  du  Ministere  de  la 
Justice).  En  mettant  les  chiffres  bruts  en  rapport  avec  la  population 
du  Royaume  (recensement  general  de  1856  d'une  part,  et  les  deux 
recensements  gen^raux  de  1876  et  1880  d'autre  part),  nous  pouvons 
etablir  les  deux  proportions  siiivantes:  de  1850  k  1860,  suicides  0*67  ; 
del876a  1880,  iW.  0-88. 

Les  deux  perio<les  ci-dessus  mentionneos  comportent  5,448  suicides, 
dent  les  causes  principales  se  repartissent  ainsi  (en  1,000)  : — 
Alienation  mentale,  monomanie,  delire,  derangement 

des  facultes  intellectuelles              ...  346 

Chagrins  domestiques                -                 -                 -  94 

Ivrognerie            -              -              -            -            -  92 

Chagrin  et  desespoir                 -                 -                 -  71 
Mis^re,   perte  de  fortune,  d'emploi,    derangement 

d'affaires                -                 -                 -                 -  48 

Amour  contrarie      -             -             -             -             -  18 

Debauche  -               -                  -                 -                 -  14 

Causes  diverses        -             -             -             -             -  77 

Causes  non  determinees             -             -          -          .  240 

Si  Ton  met  a  part  If-s  indi\'idus  qui  ont  attente  a  lenr  existence 
dans  la  folic,  dans  un  acc-es  d'i\Tesse,  dans  un  poroxjsme  de  douleur 
phjsiqQe  ou  morale,  dans  un  moment  de  supreme  ^i^sespoir — suicides 
non  pr^medites — on  ne  se  trouve  plus  en  presence  que  de  gens  atteinta 
de  quelque  emotion  maladive,  de  quelque  passion  ou  en  proie  k  la 
t    p.  2124.  K 
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di^1)aache.     Ces  ^tats  mSmes  ne  proc^dcnt  pas  dc  rinstructiou,  mais  do 
certaines  conditions  economiques,  soeiales  ou  d'uno  education  fauss^. 

Loin  de  contribuer  au  ddveloppcment  du  suieido,  Tinstniclion  est 
au  contraire,  lorsqu'elle  est  jointe  k  une  siiine  education,  Ic  stjul  frein 
k  opposer  k  nos  tendances,  k  nos  sentiments,  a  nos  [Missions.  Le  suicide 
est  de  toute  antiquite.  On  le  retrouve  cliez  toutes  les  nations,  mSme 
chez  les  plus  d^nuees  d'instruction,  et  cela  avi*c  une  frequence  qui,  k 
certaines  periodes,  atteignait  et  d^passait  ce  que  nous  voyons  de  nos  jours. 

Incriminer  instruction  et  meme  la  civilisation,  autant  vaut  accuser 
d'etre  homicides  la  vapeur,  par  co  qu'ellc  fait  explosion,  Telectricit^,  par 
ce  qu'elle  foudroie. 

>  ^•^  < 
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Fifty  years  ago  our  criminal  children  were  sent  to  the  common 
gaols.  They  went  in  for  their  first  faults,  and  came  out  familiar  ^vith 
evil.  If  the  way  in  which  a  people  treats  its  children  is  the  measure 
of  its  civilisation,  certainly  our  condition  and  instincts  were  not  high. 

A1x)ut  the  year  1848,  some  incUvidual  efforts  wei^e  made  to 
introduce  a  system  of  farm-schools  for  the  treatment  of  juvenile 
offenders,  atloptmg  and  following  out  the  plans  and  ideas  of  M.  Demetz 
which  were  being  carried  out  at  Mettray  in  France,  under  the  provision 
of  the  French  peace  code,  by  which  offenders  under  16  years  of  a^-e  are 
held  to  have  acted  "  sans  discernement,"  that  is,  without  sufficient 
knowledge  of  right  and  wrong,  and  to  require  correctional  training 
rather  than  penal  treatment.  The  Mettray  system  meant  faith  in  the 
power  of  kindness  to  win  confidence,  and  of  trust  to  create  trustworthi- 
ness. The  effort  to  work  out  the  Mettniy  plans  and  i>rinciples  uj>on  an 
English  footing  received  much  encouragement  from  the  countenance 
and  assistance  of  one  who  always  us<mI  his  great  position  to  further  the 
well-l)eing  of  our  i)eople.  I  allude  to  Prince  All)ert,  the  Prince  Consort 
of  the  Queen. 

The  first  awakening  to  a  higher  sense,  produced  the  Reformatory 
Schools  Acts.  We  liad  come  to  see,  and  statesmen  had  In^en  found  to 
promote  legislation  m  order  to  provide,  that  even  in  treating  criminal 
adults  our  penal  system  ought  to  l)o  iH;nitential ;  so  much  more  in 
treating  criminal  children  the  system  ought  to  lx»  reformatory.  The 
necessary  Acts  of  Parliament  liaving  Ixjen  passed,  a  department  depending 
on  the  Home  Office  was  formed,  under  which  for  long  years  Mr. 
Sydney  Turner  formed  the  outlines  of  our  Reformatory  School  system. 
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That  gentleman  had  for  some  years  been  working  out  the  adoption  of  the 
Mettray  system  to  this  country's  wants,  and  no  one  had  greater  practical 
experience  to  offer  to  a  Government  department  dealing  with  what  was 
after  all  a  fresh  departure  in  the  treatment  of  juvenile  crime.  He  was 
con\'inced,  he  tells  us,  that  nothing  has  been  more  certainly  demonstrated 
in  the  practical  development  of  the  reformatory  system  than  that 
juvenile  crime  has  comparatively  little  to  do  with  any  special  depravity 
of  the  offender,  and  very  much  to  do  with  parental  neglect  and  bad 
example ;  he  therefore  utilised  as  far  as  possible  schools  which,  while 
assisted  and  superintended  by  the  State,  are  essentially  conducted  and 
controlled  by  voluntary  management.  This  distinguishing  feature  of  the 
English  system  he  publicly  stated,  after  an  experience  at  the  Home 
Office  of  20  years,  was  in  his  opinion  one  of  the  keystones  of  its 
success. 

Another  and  most  important  element  of  success  must  here  be 
touched  upon,  and  I  shall  use  Mr.  Sydney  Turner's  own  words  in 
describing  how,  in  this  department  of  education,  what  is  called  the 
religious  difficulty  has  been  dealt  with  in  these  schools  under  the  Home 
Office  to  the  satisfaction  of  all  concerned.  He  says,  "  Reformatory 
"  training  is  of  necessity  essentially  based  upon  religious  influences. 
"  Little  permanent  impression  can  be  made  unless  a  sense  of  religious 
"  duty  is  aroused,  and  religious  affections  awakened.  Mere  secular 
**  instruction,  and  mere  formal  and  dogmatic  religious  instruction,  have 
"  not  much  result.  In  many  cases  the  young  offenders  who  enter 
"  reformatory  schools  have  had  a  fair  share  of  these,  can  read,  write,. 
"  and  cj'pher,  and  are  familiar  with  the  technical  forms  and  expressions 
**  of  a  catechism.  They  need  to  have  the  motives,  feelings,  and  actions 
"  of  Christianity  brought  home  to  them  in  plain  personal  teaching,  and 
"  their  interest  in  these  awakened ;  and  the  teachers  and  superintendents 
"  of  the  schools  need  to  be  at  full  liberty,  as  well  as  to  have  the  personal 
"  capacity  and  disj)osition,  to  do  this  as  the  occasion  offers,  without  the 
"  restrictions  which  the  formal  regulations  of  a  time  table,  and  the 
"  cautionary  provisions  necessary  for  strictly  public  and  rate-supported 
"  institutions  should  impose.  The  provisions  of  both  the  Reformatory 
"  and  Industrial  Schools  Acts  involve,  indeed,  that  the  schools  be  in  a 
"  certain  degree  denominational,  as  they  secure  for  the  children  in 
**  them,  when  desired,  the  instruction  of  ministers  of  their  own 
"  persuasion  where  they  are  not  of  the  same  religious  denomination  as 
"  that  to  which  the  school  belongs,  and  the  conditions  imposed  in  the 
"  rules  approved  by  the  Secretary  of  State  protect  the  children  from 
"  being  taught  or  required  to  learn  the  distinctive  formula  of  any  section 
**  of  the  Cliristian  church  but  that  to  which  they  or  their  parents  belong ; 
"  but  the  voluntary  element  in  the  management  of  the  schools  has 
"  effectually  removed  any  practical  difficulty,  combining  men  of  various 
**  views  and  denominations  on  their  committees,  ensuring  freedom  of 
"  rehgious  teaching,  and  keeping  this  essentially  to  the  plain  founda- 
"  tions  of  practical  scriptural  instruction  in  the  Protestant  schools,  and 
**  allowing  the  Roman  Catholic  children,  who  form  so  large  a  proportion 
•*  of  the  inmates,  to  be  provided  with  schools  appropriate  to  themselves, 
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"  and  instructed  fully  in  the  requirements  of  their  own  church."  And 
the  present  Inspector  of  Reformator}'  and  Industrial  Schools  more 
recently  eorrol)orates  Mr.  Turner's  \'iews.  He  says,  "  The  great  element 
"  of  success  in  those  schools  is  without  <loubt  the  combination  of 
"  voluntary  managing  committees  an<l  Government  supervision  and 
"  support."  "  Religious  education  goes  hand-in-liand  with  secular  in 
"  all  our  schools,  as  it  alwavs  must  do  if  real  reformation  is  aimed  at. 
"  Roman  Catholic  children  are  generally  sent  to  schools  of  their  own 
"  persuasion,  but  where  they  are  committed  to  schools  under  Protestant 
"  management  it  is  always  insisted  on  that  their  own  clergymen  shall 
"  have  access  to  them  at  stated  times,  and  in  schools  where  there  are  any 
"  number  of  Catholic  children  one  of  the  under-masters  is  always  a 
"  Catholic." 

The  numlier  of  reformatorv  schools  at  the  l)eginning  was  small. 
It  steadily  increased,  as  the  benefit  of  the  treatment  was  tested  and 
proved  by  the  steady  diminution  of  committals  of  children  for  breaches 
of  the  law,  as  is  shown  in  the  returns  vear  bv  vear  :  for  instance,  in  1861 
there  were  committed  Xo  prison  in  England  7,373  boys  and  1,428  girls, 
total  8,«01 ;  in  1890  the  return  shows  3,450  bovs  and  41G  girls,  total 
3,872. 

Th(*  reformatory  schools  having  at  last  been  esUiblished,  it  soon 
became  e\ident  that  such  an  institution,  with  all  it  wise  mitigations, 
was  after  all  a  penal  system,  and  the  poor  children  committed  by 
magistrates  for  trifling  thefts  were  marked  for  life  with  a  stigma. 

To  remedy  this  the  Industrial  Schools  Acts  were  passed,  and  the 
wise  mercy  of  this  further  mitigation  has  become  manifest  every  year. 
Xo  stigma  attaches  to  a  child  carefully  brought  up  in  an  industrial 
school.  They  were  not  really  responsible  for  their  childish  offences. 
The  vici»s,  or  negligence,  or  cruelty  of  their  parents,  were  the  onginal 
cause  of  their  faults. 

The  State,  then,  ha^-ing  awakened  to  a  sense  of  its  duty 
towards  the  neglected  portion  of  the  juvenile  population,  and  having 
provided  machinery  by  which  institutions  were  forthcoming  for  the  re- 
ception of  the  children,  a  further  impidse  to  the  beneficent  work  was 
given  iu  the  years  1870  and  1876  by  pro^^sion  in  the  Elementary  Edu- 
cation Act*?  of  those  years  for  school  boards  to  carry  out  The  Industrial 
Schools  Acts  of  1866.  This  was  effected  by  constituting  them  the 
"  lociil  authority  "  within  their  districts,  under  the  misleading  title  of 
"  Prison  authority  " ;  and,  a,s  soon  as  they  have  formally  assumed  the 
position  thus  given  to  them  under  the  Acts,  they  may  (1)  contribute  to 
the  maintenance  of  children  sent  at  their  instance  to  voluntary  industrial 
schools,  (2)  may  contribute  towards  the  cost  of  the  establishment,  or  the 
alteration,  eidargement,  or  rebuilding  of  voluntary  mciustrial  schools^ 
(3)  may  establish  industrial  schools  of  their  own. 

They  are  also  empowered  to  appoint  officers  to  bring  children  before 
H  magistrate  in  order  to  their  being  sent  to  an  industrial  school. 

Reformatory  and  Industrial  Schools  are  essentially  distinct  in 
character,  and  governed  by  distinct  Acts  of  Parliament ;  a  school  cannot 
at  the  same  time  be  both  a  certified  industrial  school  and  a  certified 
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reformatory  school.  The  county  industrial  schools,  formerly  maintained 
by  the  magistrates,  by  recent  enactments  have  become  institutions  under 
the  county  councils. 

The  Treasury  contributes  towards  the  custody  and  maintenance  of 
offenders  in  reformatory,  and  of  children  in  industrial,  schools  on  the 
reconmiendation  of  the  Secretary  of  State ;  but  the  contribution  is  so 
small  that,  unless  a  local  authority  makes  up  the  amount  to  7«.  a  week, 
justice  cannot  be  done  to  the  children,  and  it  is  optional  with  that 
authority  to  undertake  the  necessary  duty.  It  was  only  after  the 
working  of  Education  Acts  ha<l  revealed  the  importance  of  dealing  "with 
this  class  of  children  in  the  great  towns,  that  an  impetus  was  given  to 
gathering  these  children  into  the  schools  according  to  the  provisions  of 
the  Industrial  Schools  Acts.  The  School  Board  for  London,  shortly 
after  its  creation,  assumed  the  duties  thus  conferred  by  these  Acts  of 
Parliament,  and  when  we  consider  that  the  population  of  the  Metro- 
politan area  exceeds  that  of  the  whole  of  Scotland,  their  working  of  the 
Acts  may  be  considered  a  good  sample  of  what  is  being  done  generally 
to  carry  out  these  Acts. 

The   following   are   the    classes   of    children    sent    to    industrial 
schools : — 


Secdon  XIV. 

Section  XV. 

Section  XVI. 

Age. 

Under  14. 

Under  12. 

Under  14. 

1 

De 
scrip. 

tion 

of 

Of- 
fence. 

1.  Begging  or  receiving  alms. 

2.  Found  wandering,  and  not 

having  any  home  or  settled 
place  of  abode,  or  proper 
guardianship,     or    visible 
means  of  subsistence. 

3.  Found  destitute,  either  be- 

ing an  orphan,  or  having 
a   surviving  parent  under- 
going penal  servitude. 

4.  Frequenting  the  company  of 

reputed  thieves. 

Where  the  child  is 
charged  with    an 
offence  punishable 
by  imprisonment, 
but  has  not  been 
convicted  of  felony. 

Where   the  parent 
or        step-parent 
represents  that  he 
is  uuable  to  con- 
trol the  child,  and 
that     he    desires 
that  the  child  be 
sent  to  an  indus* 
trial  school, 

By  the  provisions  of  the  Industrial  Schools  Acts  Amendment  Act, 
1880,  there  are  added  to  the  above  descriptions  of  children  liable  to  be 
sent  to  industrial  schools  under  Section  XIV.  of  the  Industrial  Schools 
Act,  1866,  the  following  descriptions,  namely  :^ 

Lodging,  living,  or  residing  with  common  or  reputed  prostitutes, 
or  in  a  house  resided  in  or  frequented  by  prostitutes  for  the 
purpose  of  prostitution. 

Frequenting  the  company  of  prostitutes. 
A  child  may  also  be  sent  to  an  industrial  school  under  Section  12 
of  the  "Elementary  Education  Act  of  1876,"  where  an  attendance  order 
has  not  been  complied  with,  and  where  the  parent  satisfies  the  Court 
that  he  has  used  all  reasonable  efforts  to  compel  .the  .child  to  attend 
school. 
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Children  sent  by  the  School  Board  for  London  to  Industrial 
Schools. — Children  sent  during  twelve  months  ended  Lady-day^  1890. 

—The  follo>ving  table  shows  the  number  of  chihlreu  sent  to  industrial 
schools  under  sections  of  the  Industrial  Schools  Acts  and  of  the 
Elementary  Education  Act  of  1876,  during  the  twelve  months  ended 
Lady-day,  1890 :— 


Industrial  Schools  Act,  1866. 

Industrial 

Schools  Actf 

Amendment 

Act,  1880. 

Elementarj 
Education 
Act,  1876. 

Sections 
XIV.— XV. 

Section 
XVL 

Total. 

529 

1 

59 

18 

836 

943 

These  figures  include  the  children  sent  to  Board  industrial  schools^ 
as  well  as  to  schools  under  voluntary  management. 

Children  sent  since  1871. — The  following  tiible  shows,  for  each 
calendar  vear  since  1871  to  1886  inclusive,  for  the  fifteen  months  ended 
25th  March  1888,  and  for  the  years  ended  2oth  ^larch  1889  and  1890, 
the  number  of  children  who  have  been  sent  under  the  above-named 
sections : — 


Indnstrial 

Elementary  Edu- 

Schools Act,  1866 

Indu8- 
trifkl 

cation  Act,  1876. 

Schools 
Acts 

Amend- 
ment 
Act, 

Year. 

Section 

Section 

Total. 

Sections 
XIV.— 

Section 
XVI. 

XII., 
following 

XII., 
'  following 

XV. 

1880 

upon 

upon 

176 

XI.  (1). 

XI.  (2). 

1871   .        -        .        - 

4 

_ 

_ 

180 

1.872    - 

287 

22 

— 

— 

— . 

309 

1873  -        -        -        - 

527 

188 

— 

— . 

-~. 

665 

1874     - 

442 

154 

— 

— i 

-— 

596 

1875  -         -        -         - 

422 

286 

— 

—. 

— ^ 

708 

1876     - 

510 

288 

-~. 

— . 

_ 

798 

1877  ...        - 

573 

199 

— 

6 

8 

780 

1878     - 

519 

170 

— 

54 

2 

745 

1879   -.       -        -        - 

491 

129 

— 

244 

1 

865 

1880    -            -            - 

386 

68 

— 

239 

_— 

C93 

1881   .         -         -         - 

417 

59 

7 

315 

1 

799 

1882     - 

841 

75 

7 

240 

10 

678 

1883  -         -        -        - 

447 

97 

50 

279 

14 

887 

1884     . 

397 

U 

47 

238 

2 

758 

1885  -        .        -        - 

369 

50 

88 

508 

... 

955 

1886     - 

888 

52 

7 

525 

1 

973 

15  months  ended  25th 

520 

68 

16 

541 

11 

1,156 

March  1888. 

Year  ended  25th  March 

527 

71 

11 

450 

^^ 

1,059 

1889. 

Do.      1890- 

529 

59 

18 

336           — 

942 

Totals  « 

8,268 

9,063 

191 

8,975 

44 

14,541 
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Industrial  Schools  Act,  1866  :— 

Sections  XIV.  and  XV.         ...     8,268 
Section  XVI.   -  -  -  .        .     2,063 

Industrial     Schools     Acts    Amendment    Act, 
1880:— 
Section  I.  -  -  -  - 

Elementary  Education  Act,  1876 : — 

Section  XII.,  following  upon  Section  XI.  (1)     3,975 
Section  XII.,  following  upon  Section  XI.  (2)  44 

Grand  total         -  -  - 


—    10,331 


—         191 


—     4,019 


14,541 


Of  this  total  number  there  remained  in  the  schools  at  Lady-day 
last  2,619  chililren. 

In  addition  to  the  14,541  cases  which  have  been  setit  to  industrial 
schools  at  the  instance  of  the  Board,  the  Committee  have  inquired 
into  14,245  further  cases,  which  have  been  mainly  disposed  of  as 
follow: — Some  were  sent  to  industrial  schools,  irrespectively  of  the 
Board  ;  some  were  referred  to  parish  authorities,  some  were  referred  to 
the  Reformatory  and  Refuge  Union,  and  some  were  referred  to  the 
Divisional  Committees  of  the  Board  for  action  under  the  byelaws  or  the 
Elementary'  Education  Act  of  1876,  &c. 

Contribttitons  to  Voluntary  Industrial  Schools  {Maintenance). — 
Before  the  Board  send  a  child  to  a  school  under  voluntary  management, 
there  must  be  an  arrangement  with  the  managers  of  the  school.  The 
Board  have  agreements  with  38  industrial  schools  for  boys,  and  with  21 
industrial  schools  for  girls  in  various  parts  of  the  country. 

[A  copy  of  the  usiuil  form  of  agreement  is  given  in  the  Appendix.] 

The  following  table  shows  the  scale  of  payments  made  to  the  volun- 
tary industrial  schools  for  the  various  classes  of  children.  Briefly,  it 
may  be  stated  that,  as  a  general  rule,  the  Board  contribution  supple- 
ments the  Treasury  contribution,  so  as  to  make  a  total  grant  to  the 
school  of  7^.  per  child  per  week,  except  in  the  cases  of  training  ships 
where  the  total  grant  is  made  up  to  a  sum  of  8*.  per  week  per  child  :— 


Board  Contributions. 


ImluRtrinl  Schools 
Act,  1866. 


XIV. 


XV. 


XVI. 


Elementary 
Education 
Act,  1S76. 


XI.(l) 


XI.(2) 


Treasury  Contributions. 


Industrial  Schools 
Act,  186«. 


XIV. 


XV. 


XVI. 


Elementary 
Education 
Act,  1876. 


XI.  (1) 


XI.(2) 


Age  6  to  10 

»10  „  15   - 

Orcrlfi    -      -       . 

,•  having  com- 
pleted  4  years  of 
detention. 


8.  d. 
4    0 

8.  d. 
4    0 

8.  d. 

5    0 

8.  d, 
5    0 

8.  d. 
3    6 

s.  d. 
3    0 

8,  d, 
8    U 

8.  d. 
2    0 

8.d. 
2    0 

8  at 

3    6t 

6    0 

6    0 

8    6 

3    6* 

8    6* 

2    0 

2    0 

3    6t 

3    6t 

5    0 

5    0 

3    6 

3    6* 

8    6* 

2    0 

2    0 

4    0 

4    0 

5    0 

6    0 

3    6 

8    0 

8    0 

2    0 

2    0 

8,  d, 

8  6 

8  6 

S  6 

8  6 


*  lu  cases  of  schools  certified  before  1872,  ^is  amount  it  68, 
t  In  cases  of  schools  certified  before  1872,  this  amount  b  E«. 
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Contributions  to  Voluntary  Industrial  Schools  {Buildings).^^ 
During  the  earlier  years  of  the  Boaccl  it,  was  found  that  the  number  of 
places  available  in  voluntary  industrial  schools  was  insufficient.  The 
Board  accordingly  took  advantage  of  the  power  to  contribute  towards 
the  estabhshment,  alteration,  or  enhirgement  of  voluntary  industrial 
schools,  so  as  to  secure  places  to  which  children  might,  at  their  instance, 
be  sent  by  the  magistrates.  The  total  amount  so  contribute<l  has  been 
8,450/.  to  12  schools,  with  the  result  tliat,  at  present,  720  places  are 
reserved  for  the  Board. 

Industrial  Schools  under  the  Management  of  the  Board. — 
The  Board  have  esthblishecf  three  irtdustrial  schools,  namely  : — 

(a)  The  school  at  Brentwood,  Ess<»x ;  (Ji)  the  training  ship 
"  Shaftesbury,"  lying  off  Grays,  Essex ;  (c)  the  two  schools  at  Upton 
House,  Urswick  Road,  Homerton,  and  at  Highbury. 

The  Brentwood  Lidustrial  School. — This  school  is  certified  for 
100  Protestant  boys. 

The  following  are  the  particulars  of  the  annual  cost  per  head  for 
the  year  ended  on  the  25th  March  1890  : — 

Average  number  maintained,  102 :  £    s.     d. 

Annual  cost  per  head,  including  salaries  -     Gross       -     28  19  lOJ 

-  Nett        -     22     7     1 
Average  weekly  cost  for  pronsions            -     Officers    -       0  10     7^ 

-  Boys        .       0     2     7i 
The  corresponding  figures  for  the  previous  year  were  as  follow : — 
Average  num])er  maintained,  102  :  £    s.     d. 
Annual  cost  {yev  head,  including  salaries  -     Gross       -     25  16    4 

„  -     Nett        -     17    7    91 

Average  weekly  cost  for  provisions  -     Officers   -       0  10     6 

„  „  „  -     Boys        -      0    2    3J 

The  above  figures  show  an  increase  in  the  annmd  gross  cost  per 
head  of  3/.  3*.  6|</.,  and  in  the  nett  cost  per  head  of  4/.  19*.  S^d, 

The  **  Shaftesbury/''  iSA«>.— This  ship  is  certified  for  500  boys  (of 
which  number  100  may  be  Boman  Catholics),  who  must  be  between  the 
ages  of  12  and  14  on  admission. 

The  following  are  the  particulars  of  the  annual  cost  per  head  for  the 
year  ended  on  the  25th  March  1890: — 

Average  number  maintained,  395  : 

Annual  cost  per  head,  inclu<ling  salaries  -  Gross 

„  „  -  Nett 

Average  weekly  cost  for  provisions  -  Officers   - 

»  „  Boys 

The  corresponding  figures  for  tlie  previoas  yejir  were  as  follow  : — 
Average  number  maintained,  345: 

Annual  cost  per  head,  including  salaries  -  Gross 

»  >,  )9  -     Nett 

Average  weekly  cost  for  provisions  -     Officers   - 

»  »  »  -     Boys 

The  annual  gross  cost  has  increased  by  1/.  14#.  O^d.  jjer  head,  and 
the  nett  cost  by  1/.  6f.  11^.  per  head. 
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Similar  details  in  regard  to  truant  schools  will  be  given  when  we 
come  to  treat  of  cases  dealt  with  under  the  Education  Act. 

Having  got  the  children  into  the  schools,  the  important  dutj  then 
follows,  not  only  of  instructing  them,  but  also  of  providing  means  for 
putting  them  out  in  life.  Industrial  training,  which  is  so  prominent  a 
feature  in  these  schools,  enabled  the  inmates  to  get  a  start,  and  a  home- 
less, friendless  lad  with  such  capital  at  his  disposal,  was  able  somewhat  to 
hold  his  own  in  competition  with  the  general  population.  The  extension, 
however,  of  technical  instruction  in  the  elementary  schools  of  the 
country  cannot  but  interfere  to  some  extent  with  the  necessary  duty 
of  placing  out  these  children  ;  and  it  has  been  the  object  of  recent 
legislation,  though  it  is  not  yet  in  practical  operation,  to  enable  those 
answerable  for  these  institutions  to  emigrate  and  to  apprentice  the 
children  on  whom  so  much  time  and  care  has  been  expended. 

The  mercantile  marine,  which  should  take  many  of  tlie  bovs  on 
board  the  training  ships,  has  of  recent  years,  owing  to  the  decline  in 
the  shipping  trade,  the  substitution  of  donkey  engines  on  board  sailing 
ships  for  hand  labour  in  hauling  ropes  and  the  like,  become  an  uncertain 
source  of  disposing  of  the  lads.  And  the  recent  labour  troubles 
contribute  not  a  little  to  the  difficulty,  since  amongst  the  workmen 
there  is  a  jealousy  of  boy-labour  as  lowering  the  rate  of  wages,  to  say 
nothing  of  the  desire  so  prevalent  amongst  them,  that  none  but  members 
of  the  union  should  be  taken  on  in  the  workshops  and  on  board 
the  ships. 

Truant-schools,  being  of  comparatively  recent  introduction,  it  may, 
perhaps,  be  well  to  describe  somewhat  in  detail  the  circumstances  that 
have  brought  them  into  existence. 

We  have  seen  the  class  of  children  who  are  inmates  of  reformatory 
and  ordinary  industrial  schools,  and  both  contemplate  a  permanent 
separation  of  the  child  from  its  ol<l  haunts.  Mere  truancy  may  be  the 
result  of  want  of  sufficient  control  in  a  respectable  homo,  and,  if  dealt 
with  early  enough,  may  be  cured  by  a  temporary  sojourn  under  strict 
authority. 

The  Elementary  Education  Act  of  1876  gave  power  to  send  a 
child  to  an  industrial  school  for  non-attentlance  at  school,  and  one 
section  of  it  empowers  the  managers  of  industrial  schools  to  license 
children  so  sent  to  live  out  of  such  schools  after  a  short  detention,  not 
less  than  a  month,  conditionally  on  the  children  so  licensed  attending 
certified  efficient  schools  as  day  scholars.  A  special  class  of  industrial 
schools  for  the  temporary  treatment  of  boys  away  from  their  homes  has 
come  into  existence  in  several  of  the  large  towns  of  England ;  and,  as  my 
own  experience  is  confined  to  London,  the  remarks  now  ma<le  would  refer 
chiefly  to  what  is  being  done  in  London  for  the  child  popuktion  belonging 
to  the  elementary  schools  generally,  and  not  to  board  schools  only. 

In  London  we  have  two  truant-schools  located  in  buildings 
specially  constructed  for  the  purpose  and  fitted  with  all  njcent  improve- 
ments. They  are  buildings  of  the  first  class.  Owing  to  the  short 
period  of  detention  contemplated  in  these  schools,  and  to  the  constant  and 
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strict  supervision  consequently^  required,  a  large  staff  lias  to  be  maintained 
in  them.  Three  hours  daily  are  given  to  school  work  ;  efforts  are  made 
to  interest  the  boys  in  their  lessons,  and  to  cause  them  to  be  as  little 
irksome  as  possible  by  making  the  schoolroom  the  most  cheerful  room  in 
the  house.  The  lessons  are  of  a  very  elementary  character ;  the  children 
from  their  previous  irregular  attendance  at  school,  being  necessarily  very 
backward.  An  hour  and  a  half  is  allowed  for  recreation,  and  the  time 
not  otherwise  occupied  in  drill.  The  boys  are  taken  on  Sundays  to  the 
nearest  church  (the  Boman  Catholics  to  their  own  place  of  worship 
under  the  charge  of  an  assistant  schoolmaster  of  their  own  faith),  and 
they  are  allowed  a  walk  once  a  week  beyond  the  precincts  of  the  schooL 
The  average  cost  of  food  per  week  is  2#.  4d.  for  each  Iwy.  On  admission, 
each  child  is  provided  with  a  plain  working  suit,  his  own  clothes  being 
meanwhile  fumigated,  and,  as  far  as  possible,  mended  and  put  aside,  to 
be  resumed  on  quitting  the  school.  The  schools  are  imder  the 
management  of  the  Industrial  Schools  Committee  of  the  Board ;  and  in 
describing  this  part  of  the  work,  I  am  using  the  wonls  of  Mrs.  Westlake. 
who  brought  the  experience  of  years  on  these  matters  to  assist  in  starting 
the  experiment  of  these  schools,  which  are  now  so  successful. 

The  Upton  House  Truant  School  lias  been  established  to  enable 
the  Board  to  deal  with  cases  of  truant  boys.  Formerly  112  ]x)ys  could 
be  received  ;  but  a  separate  infirmary  ha\ing  been  provided,  the  rooms 
in  the  main  building  which  were  used  as  an  infirmary  are  now  used  as 
ordinary  dormitories.  The  school  has  consequently  ]>een  certified  for 
140  boys.  The  age  of  admission  is  between  6  and  14,  and  the  school  is 
generally  quite  full. 

The  i)lan  adopted  by  the  Board  for  dealing  with  the  truants  is  as 
follows  : — Boys  are  sent  to  truant  schools  by  the  magistrates,  generally 
until  they  shall  arrive  at  the  age  of  16  years,  but  in  some  cases  for  short 
periods  only,  w..,  for  six  weeks,  or  for  two,  three,  or  four  montlis.  The 
usual  course,  when  the  term  of  detention  is  for  a  suificiently  long 
perio<l,  is  to  license  the  child  out,  at  the  expiration  of  about  ten  weeks, 
on  condition  tlmt  he  attends  a  certified  efficient  school  regularly.  It 
then  becomes  tlie  duty  of  the  teacher  of  the  school  at  which  he  attends 
to  send  a  post  card  to  the  Head  Ofiice  on  every  Friday  afternoon, 
giving  particulars  of  the  boy's  attendances.  If  liis  attendances  continue 
to  be  perfectly  satisfactory  for  a  period  of  nine  months,  application  is 
mwle  to  the  Home  Secretary  that  the  boy  may  be  discharged.  If, 
however,  the  teacher's  report  shows  that  the  boy  has  not  attended 
regularly,  an  oflicer  is  at  once  sent  to  visit  the  boy's  home,  and  to  warn 
the  parents  tliat  if  the  boy  does  not  attend  with  jKjrfect  regularity  the 
license  will  be  revoked.  In  many  cases  this  warning  is  effectual.  But 
should  the  boy  continue  to  be  irregular  in  his  attendance,  liis  license  is 
revoked,  and  he  is  taken  back  to  the  school.  On  this  occasion  his  period 
of  detention  extends  to  about  three  months,  after  which  the  boy  is  again 
licensed  out.  If  his  license  is  revoked  a  second  time,  liis  next  period  of 
detention  is  still  longer.  Boys  are  usually  cured  of  their  habits  of 
truancy  without  any  necessity  for  the  revocation  of  their  licenses ;  but 
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if,  as  happens  in  a  few  cases,  three  or  four  revocations  of  a  boy's  license 
are  ineffective,  an  application  is  made  for  the  boy's  discharge,  and  fresh 
proceedings  are  taken  in  order  that  he  may  be  sent  by  a  magistrate  to  an 
onlinary  industrial  school.  Originally  the  Home  Secretary  was  in  the 
habit  of  agreeing  to  the  transfer  of  such  cases — a  plan  which  acted  most 
satisfactorily — but  latterly  applications  for  the  transfer  of  lx)ys  from 
truant  sc*hools  to  ordinary  industrial  schools  liave  been  declined,  prolmbly 
to  curtail  the  numlier  of  children  in  industrial  schools. 

The  subsequent  attendance  of  the  boys  who  have  undergone  the 
discipline  of  truant  schools,  bears  very  strong  testimony  to  the  efficacy 
of  the  system  in  curing  truancy.  The  average  attendances  of  the  boys 
licensed  out,  for  the  calendar  years  1879  to  1886,  inclusive,  for  the  15 
months  from  the  1st  January  1887  to  the  25th  March  1888,  and  for  the 
years  ended  25th  March  1889  and  1890,  are  as  follow  : — 

1879  .  -  .  -     88-80  per  cent. 

1880  .....     8407         „ 

1881  ....    91-73 

1882  .....     90-97 

1883  ....     90-96         „ 

1884  .  .  -  ,  .     74-80         „ 

1885  -  -  -  -  95-19 

1886 94-27  „ 

15  months  end  25th  March  1888   -  -  91*61  „ 

Yeiir  ended  25th  March  18S9  -  -  8894  „ 

Year  ended  25th  March  1890         -  -  9160  „ 

Not  onlv  are  the  children  that  have  l)een  througli  these  schools  the 
most  regular,  but  the  testimony  of  the  teachers  is  that  they  are  among 
the  most  attentive  and  the  best  beliaved.  The  testimony  of  the  parents 
is  equally  strong,  and  their  gratitude  is  often  great  tliat  their  children 
have  been  rescued  from  a  path  which  w^ould  have  inevitably  led  to  ruin, 
to  be  trained  up  as  good  and  useful  citizens  by  dealing  with  their 
delinquency  early  in  life. 

The  experimental  truant  school,  established  at  Upton  House, 
having  been  rebuilt  and  re-arranged  in  February  1885,  it  may  be 
interesting  to  note  the  statistics  from  that  date  to  March  1891. 

Total  numl)er  admitted  ....    1,985 

Total   numl)er  licensed  out  after  an  average  absence 

from  home  of  10  weeks  -  -  -    1,894 

Total  number  of  cases  in  which  the  license  has  l>een 

revoked        -  -  -  •  -616 

License<l  out  the  second  time  .  -  -       577 

Second  license  revoked  -  •  -       226 

Licensed  out  for  the  third  time         -  .  -       208 

Third  license  revoked  -  -  -         92 

Licensed  out  for  the  fourth  time       -  -  -         80 

Fourth  license  revoked  •  •  -         22 

Licensed  out  for  the  fifth  time  -  -         17 
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Fifth  license  revoketl                  -                    -                   -  5 

Licensed  out  for  the  sixth  time          -               -               -  3 

Transferred  to  other  schools           -                 -                 -  8 

Discharged                 ....  1,459 

Total  number  remaining  in  the  school               -               -  138 

Licensed  out  and  never  re>admitted                -                 -  1,246 

(or  nearly  63  per  cent.) 

The  percentage  of  average  attendance  compared  with  the  averag^e 
number  on  the  roll  in  the  public  elementary  schools  of  London  at  Lady- 
day  1890  was  78.  Boys  on  license,  however,  from  this  truant  schocd 
attend  on  an  average  over  90  per  cent.  I 

These  figures  speak  for  themselves  as  to  the  effect  produced  on 
the  children  brought  under  the  system  I  have  been  describing.  To  thoee 
accustomed  to  the  free<lom  of  the  streets,  the  irksomeness  of  being 
confinetl  and  watehed  is  very  great,  and. they  will  , make  a  real  effort 
to  escape  from  a  renewed  experience  of  what  is  to  them  so  unpleasant. 
The  thorough  daily  cleansing  of  their  Ixxlies,  the  regular  food  and  sleep, 
little  ailments  attended  to  by,  the  medical  officer  of  the  school,  all  these, 
with  constant  occupation  and  discipline,  a^'t  as  an  alterative,  and,  short 
as  the  period  of  detention  is,,  it  partakes  of  the  nature  of  a  fresh  start 
for  those  brought  undi^r  this  altogether  new  influence. 

There  are  two  distinct  systems  of  management  at  present  iu 
existence  in  truant  schools.  A  third  system,  based  on  one  which  obtains 
in  some  of  the  foreign  schools,  in  which  strict  and  enforced  silence 
forms  the  lemling  feature,  was  proj>ose<l  some  years  ago  by  the  London 
School  Board,  but  did  not  receive  the  sanction  of  the  Home  Office ;  it 
need  not,  therefore,  l^e  allude<l  to  now. 

In  some  of  the  truant  schools  of  England  the  treatment  is  similar 
to  that  in  an  ordinary  industrial  school,  but  the  detention  is  rendered  more 
irksome  by  the  substitution,  to  a  great  extent,  of  drill  for  play.  In 
other  schools  a  system  has  l)een  approved  of  by  the  Home  Office  in 
wliich  solitary  confinement  for  a  short  period  after  admission  forms  the 
principal  feature.  This  lasts  only  a  few  days.  The  boys  attend  school 
with  the  others,  but,  except  when  so  employed  and  at  exercise,  are 
confined  in  sepanite  light  cells  in  which  they  are  supplied  with  work 
and  in  which  they  sleep.  The  first  of  these  schemes,  says  the  inspector 
of  industrial  schools,  whose  words  I  am  quoting,  is  the  one  which 
I  prefer.  Solitary  confinement  works  unequally  in  different  boys. 
The  School  Board  for  London,  after  long  experience,  finds  the  best 
plan  is  to  avoid  solitary  confinement  altogether. 

It  is  not  possible  to  pass  by  an  important  addition  to  the  Industrial 
Schools  Acts  which  was  made  -in  the  year  1880,  for  the  purpose  of 
dealing  with  a  peculiar  class  ^  of  children  whose  existence  was  brought 
to  light  as  soon  as  the  compulsory  powers  of  the  Education  Acts  came 
thoroughly  to  be  worked.  In-  explaining  the  matter  to  those  who  are 
sufficiently -interested  in  child-life  to  come  here  on  this  occasion,  I 
shall  use  the  description  (in  the  very  words,  if  I  can)  of  one  of  my 


Development  of  Reformatory  and  Industrial  Schools.  157 

colleagues,  a  lady  with  whom  I  have  worked  for  a  dozen  years  at  the 
Imlustrial  Schools  Committee,  over  which  I  have  now  the  honour  to 
preside  in  London.  Miss  Davenport-Hill,  whose  knowledge  of 
industrial  schools  generally,  and  of  the  working  of  the  Acts  which  govern 
them,  is  greater  than  that  of  any  one  I  know,  had  occasion  soon  after  this 
amendment  Act  became  law  to  address  a  public  audience  on  the  subject. 
She  showed  that  there  existed  amongst  ns  children  who  were  growing 
up  to  SL  life  of  vice,  and  that  till  1880  the  law  was  powerless  to  rescue 
them.  The  existence  of  this  class,  brought  to  light  by  the  action  of  the 
school  boards,  whose  business  it  was  to  ascertain  what  children  there 
were  of  school  age,  even  in  houses  of  ill-fame,  was  unknown  to  the 
framers  of  the  Industrial  Schools  Acts  as  originally  framed  ;  consequently 
no  provision  was  then  made  for  their  protection. 

The  greater  number  of  these  children  are  girls  who,  unfortunately 
for  themselves  and  for  the  nation  at  large,  have  a  marketable  value,  and 
are  taken  into  the  abodes  of  vice  with  a  view  to  future  profit.  Some 
of  them,  mere  infants  at  entrance,  are  no  more  than  children,  and  quite 
unable  to  protect  themselves.  To  deal  with  this  evil,  the  Parliament 
of  this  country  passed  the  necessar}-  Bill,  for  once,  without  talk,  and 
in  a  few  hours  it  passed  through  both  houses,  and  became  law. 
To  Ck)lonel  Claude  Alexander,  now  Sir  Claude  Alexander,  Bart.,  a 
iriend  of  my  own,  belongs  the  distinguished  honour  of  producing  by 
bis  Bill  this  important  though  small  addition  to  the  legislation  for 
the  protection  of  defenceless  children. 

The  schools  that  have  been  established  alrea<lv  are  chieflv  under 
the  management  of  devoted  ladies,  who  labour  personally  to  set  right 
what  is  wrong,  and  to  lay  the  foundations  of  respectable  life  not  only 
for  the  worst  cases  but  for  others  who,  strange  to  say,  have  come 
unscathed  out  of  the  demoralizing  home.  The  keepers  of  these  houses 
in  which  children  have  been  found  dwelling,  who  fear  and  hate  the 
interference  of  public  authority,  very  often  send  their  children  away 
from  home,  placing  them  where  they  are  well  cared  for  and  sent 
r^ularly  to  school.  This  cause  is  sometimes  the  result  of  good 
motives,  sometimes,  of  bad  ones.  Some  keepers  really  desire  that  their 
children  should  grow  up  to  be  respectable  members  of  society,  others 
again  wish  their  daughters,  as  soon  as  they  are  old  enough,  to  follow 
their  parents'  detestable  trade ;  but,  whichever  cause  is  at  work,  it  is 
essential  to  keep  those  at  bay  who  administer  the  Industrial  Schools 
Amendment  Act  of  1880.  How  far  what  has  just  been  said  is  the  cause 
is  unknown,  but  certainly  the  number  of  girls'  schools  for  the  purposes 
of  thw  particular  Amendment  Act  has  not  been  required  to  be  increased 
«o  much  as  might  have  been  anticipate<l.  Of  course  the  large  pro- 
portion of  the  expense  must  fall  on  the  public.  Parents  are,  it  is  true, 
called  upon  to  contribute,  but  their  contributions  will  not  suffice.  At 
first  sight  it  seems  har<l  that  the  severely-taxed  ratepayers  should  be 
called  npon  to  support  the  children  of  parents  who  wilfully  neglect 
them.  But  a  moment's  reflection  will  show  that  in  all  relations  of  life 
the  innocent  suffer  for  the  guilty.     A  little  further  reflection  will  show 
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that  expense  incuiTe<l  now  will  diminish  future  expense,  or  even  entirely 
obnate  it.  Xo  class  is  so  costly  to  the  public  as  that  of  prostitutes, 
and  to  reduce  their  number  is  true  economy,  without  regard  to  the 
infinitely  more  important  moral  side  of  the  question. 

All  of  us  who  have  taken  any  part  in  the  management  of  industrial 
schools  know,  to  our  cost,  tliat  there  are  parents  who  are  willing  to  part 
■with  their  cliihlren  as  long  as  they  are  a  burden ;  but  are  anxious  to 
reckim  them  when  they  are  valuable.  Recent  legislation  is  directed 
against  this  evil.  Its  provisions  will  not  form  the  slightest  bar  to  inter- 
course between  parents  and  children,  wherever  the  former  sincerely 
desire  the  welfare  of  their  offspring ;  but  it  will  protect  the  young 
people  from  those  wretched  men  and  women,  not  deserving  the  name  of 
fathers  and  mothers,  who  are  so  utterly  degraded  themselves  tliat,  for  the 
sake  of  the  money  their  children  can  bring  in,  would  drag  them  down 
to  their  own  miserable  level ! 

In  1876  a  fresh  class  of  industrial  schools  was  introduced,  called 
**  certified  day  industrial  schools,"  in  relation  to  which  "  prison  autho- 
rities "  and  school  boards  have  the  sjime  powers  as  in  the  ease  of  indus- 
trial schools,  notwithstanding  that  the  children  do  not  reside  on  the 
premises.  Towards  the  custody,  industrial  training,  elementary  educa- 
tion, and  meals  of  the  children  attending  these  schools.  Parliament  may 
contribute  a  sum  of  1«.  per  head  per  week  on  conditions  recommended 
by  the  Secretary  of  State,  with  a  limited  power  over  the  contributions 
of  parents.  The  advocates  of  this  class  of  schools  consider  that  there 
are  great  advantages  for  poor  neglected  children  of  the  large  cities  in 
sending  them  to  these  schools.  Within  the  jurisdiction  of  the  School 
Board  for  London,  to  which  my  own  personal  experience  is  confined, 
the  openition  of  this  provision  of  the  Acts  has  not  yet  come  into  use. 
I  cannot,  therefore,  si)eak  definitely  on  the  subject.  Hitherto  the  aim 
of  the  Boiird  has  been,  where  it  meddled  with  the  popuLition,  to  do  what 
it  had  to  do  thoroughly.  It  will  b(j  observed  by  those  conversant  with 
the  Intlustrial  Schools  Act,  that  the  establishment  of  schools  of  this 
character  is  a  fresh  departure ;  for  in  all  the  other  classes  of  schools 
which  we  have  been  considering,  the  application  of  the  system  has  been 
to  the  individual  cliild.  In  day  industrial  schools,  areas  of  population 
are  dealt  vvith,  and  no  child  living  at  a  greater  distance  than  two  miles 
from  the  school  can  be  sent  to  it. 

These  schools,  at  present,  are  conducted  on  the  system  called 
"  mixed,"  that  is,  for  both  boys  and  girls,  and  they  are  administered  by 
women  teachers.  Tliey  differ  from  ordinary  industrial  schools  in  that, 
though  they  provide  meals  for  the  children  and  detain  them  from  early 
morning  till  six  in  the  evening,  they  do  not  lodge  the  children,  and  lose 
all  control  of  them  during  the  12  hours  of  the  night.  They  were  autho- 
rised only  by  the  Educfition  Act  of  1876,  and,  therefore,  can  be 
established  only  in  England ;  and  they  are  regulated  by  that  Act,  by 
Orders  in  Council,  and  by  orders  and  regulations  for  their  governance 
made  by  the  Secretary  of  State. 
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In  bringing  these  remarks  to  a  conclusion,  I  should  like  to  allude 
to  what  the  Poor  Law  has  been  doing  towards  dealing  with  the  juvenile 
population.  Of  course,  theoretically,  the  children  in  their  vast  residen- 
tial schools  are  supposed  to  stand  on  a  higher  platform  than  those 
gathered  into  industrial  schools.  Poverty  only  may  be  the  supposed  claim 
for  the  admittance  of  the  children  into  pauper  schools ;  but,  practically, 
the  shade  of  difference  is  scarcely  appreciable,  and  the  question  is 
whether  some  means  cannot  be  found  to  admit  some  of  the  children 
with  whom  the  "  local  authority  "  has  to  deal  •  to  Poor  Law  residential 
schools,  when  the  circumstances  of  the  family  point  to  this  as  their 
proper  destination. 

Time  does  not  admit  of  pursuing  this  in  detail  on  the  present  occa- 
sion, nor  is  it  strictly  within  my  instructions  to  deal  with  Poor  Law 
questions  at  all ;  but  I  cannot  resist  expressing  a  hope  that  something 
may  bring  about  some  closer  inter-communion  between  these  Government 
Departments  presided  over  by  the  Home  Secretary  and  the  President  of 
the  Local  Government  Board. 

As  matters  stand  at  present,  there  are  a  number  of  industrial  schools 
which  have  been  brought  into  existence  within  the  last  20  years,  a  period 
which  has  also  witnessed  an  immense  development  of  the  organised 
treatment  of  children  in  the  pauper  schools.  As  far  as  the  industrial 
schools  are  concerned,  they  are,  individually,  in  a  high  state  of  eflSiciency, 
to  which  they  have  been  gradually  brought  by  the  fostering  care,  the 
wise  forl>earance,  and  sympathetic  action  of  the  inspectors  of  reformatory 
and  industrial  schools ;  but  admirable  as  the  schools  are,  each  school  is 
itself,  and  no  more.  There  is  no  tie  which  binds  them  with  others  en- 
gaged in  similar  work.  They  are  like  a  series  of  excellent  and  efficient 
regiments  that  belong  to  no  brigade,  and  have  not  heard  of  any  division 
of  their  army  with  which  to  be  in  contact.  If  the  poor  residuum  of  the 
population  of  this  country  is  to  be  raised  out  of  the  condition  into  which 
it  is  fallen,  this  can  only  be  done  by  dealing  directly  and  at  once  with 
those  who,  in  a  ftw  years,  will  \ye  of  the  adult  army  of  paupers.  If  a 
fraction  of  the  2,000,000/.  per  annum  about  to  be  exi)ended  in  abolishing 
the  fees  hitherto  contributed  by  parents  for  the  education  of  their  chil- 
dren in  elementary  schools  were  spent  in  a  prompt  effort  to  utilise  the 
industrial  school  system  so  as  to  stamp  out  the  miserable  condition  into 
which  the  population  has  fallen,  the  effect  on  the  coming  generation 
would  speedily  be  felt  by  the  community  at  large. 

An  offender  under  16,  convicted  of  an  offence  punishable  with 
penal  servitude  or  imprisonment,  and  sentenced  to  be  imprisone<l  for  10 
davs,  or  for  a  longer  term,  may  be  sent  to  a  certified  reformatory  school 
for  not  less  than  two,  and  not  more  than  R\e,  years.  A  youthful 
o£^nder  under  10  cannot  be  sent  to  a  reformatory  school  unless  he  has 
been  previously  charged  with  some  crime  or  offence  punishable  with 
penal  servitude  or  imprisonment,  or  is  sentenced  by  a  judge  of  assize  or 
court  of  general  or  quarter  sessions. 

Both  reformatory  and  industrial  schools  are  certified  by  the  Home 
Secretary    upon    the   application   of  the   managers   who   provide   site. 
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buildiiigh,  and  administrative  cost,  and  uiK)n  satisfactory  inspection  and 
report,  and  subject  to  periodical  visitation  by  inspectors.  In  both 
classes  in<lustrial  training  is  an  essential  feature,  so  as  to  engender 
industrious  liabits  in  the  inmates,  and  to  give  them  the  means  of  earning 
an   honest   livelihood.     Not   only   local  circumstances   but    reasonable 

m 

individual  inclinations  are  taken  into  consi<leration.  In  rural  districts 
the  cultivation  of  the  soil,  and  in  urban  districts  local  trades,  are  obvious 
sources  of  employment.  The  duti(»s  of  a  sailor  are  taught  in  training 
£ships  near  the  coast. 

In  Gniat  Britain  there  are — 
55  reformatory  schools. 
141  industrial  schools. 
19  day  industrial  schools. 


CJost  of  Reformatory  Schools. 

Cost  of  Industrial  Schools. 

Year. 

i 
Inmates.     ■        Cost. 

Year. 

Inmates. 

Cost. 

1859 
1890 

3,276 
5,854 

72,893 
119,336 

1866 
1890 

2,462 
22,735 

58,701 
360,947 

The  reformatory  school,  as  the  first  ground  of  action  when  dealing 
with  juvenile  delinquent*?,  may  be  pronounco<l  to  l>e  an  encouraging 
success,  in  that  it  took  them  at  an  early  age  l)ofore  they  had  advanced 
very  far  in  crime.  These  schools  are  not  on  the  increase ;  on  the 
contrary  they  may  be  said  to  be  on  the  decline :  for  the  great  mischief  of 
mixing  up  Iwul  and  good,  young  and  old  in  the  reformatory  school,  led 
to  the  establishment  of  preventive  or  industrial  schools,  and  the  gradual 
substitution  of  the  industrial  and  comparatively  innocent  school  for  the 
reformatory  school.  In  the  same  direction  has  followe<l  the  truant 
school,  raising  up  an  agency  for  correcting  and  saving  from  further 
contamination  and  ruin  many  misguided  and  foolish  lads  who  in  many 
cases  only  nei'd  a  little  wholesome  discipline  and  correction  to  bring 
them  to  their  senses,  and  put  them  straight  in  the  way  which  they  were 
ready  to  desert  for  a  career  of  wilfulness  and  vicious  action. 

So  in  our  large  manufacturing  towns,  where  famili(»s  an;  congre- 
gated in  factories,  much  good  has  bt»en  effecteil  by  the  day  industrial 
school,  by  taking  the  vagrant,  starving,  and  neglected  children  out  of  the 
streets  and  placing  them  in  well-apix)inted  schools  where  three  meals 
are  given  every  day  but  Sunday,  and  wholesome  instruction  and 
training  are  provided.  The  female  influence  and  authority  in  these 
schools  is  said  to  be  powerful  for  good  with  this  class  of  children. 

All  these  efforts  seem  to  follow  logically  on  the  first  permanent 
attempt  to  deal  with  the  young  who  were  going  on  unchecked  and 
uncared-for  in  their  ignorance  and  i)erversity. 
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These  schools  in  all  their  varieties  have  been  working  most  bene- 
^dallj  for  the  hist  few  jears ;  it  took  time  to  build  them  up,  but  their 
influence  has  been  really  felt.  They  have  let  in  an  immense  light  upon 
the  whole  criminal  question  and  have  had  a  large  measure  of  encouraging 
■success.  They  would  have  a  still  greater  share  of  success  if  the 
community  at  large  would  take  a  greater  interest  in  their  development 
imd  results,  and  help  the  managers  to  place  out  the  children  in  situations 
when  they  are  ready  for  service.  "  The  people "  themselves  should 
assist  in  this  important  duty,  for  they  more  often  know  of  opportunities 
of  employment  than  persons  living  in  a  different  sphere  of  life.  All 
may  contribute  to  prevent  young  children  growing  up  in  vice  and  misery 
by  some  strenuous  efforts  to  save  them  and  utilise  them  as  good 
citizens. 

I  have  endeavoured  within  the  time  at  my  disposal  to  give  a  general 
survey  of  what  has  been  attempted  in  this  country  to  deal  with  the 
question  of  the  treatment  of  juvenile  delinquency,  and  in  doing  so  I 
have  not  hesitated  to  make  frequent  use  of  the  words  of  others  who 
may  have  equal  or  greater  experience  of  the  subject  than  I  possess 
myself.  As  a  rule,  the  knowledge  of  this  subject  is  confined  to  a  few 
experts,  and  I  would  fain  enlist  a  more  general  sympathy  with  a  work 
the  object  of  which  is,  by  a  more  refined  treatment,  to  efface  the  stigma 
of  the  law  which  up  to  a  recent  period  pressed  so  heavily  on  our  poor 
children. 

The  mind,  and  will,  and  character  of  a  neglected  and  off-cast  child, 
-fiirrounded  day  and  night  with  evil,  have  both  a  natural  and  an  acquired 
proneness  to  evil. 

We  were  rearing  children  to  breaches  of  the  law  so  long  as  they 
were  running  wild  in  the  streets  without  the  teaching  and  the  discipline 
of  a  school.  My  endeavour  in  this  paper  has  been  to  draw  attention  to 
what  is  being  done  to  bring  about  a  l)etter  state  of  things. 
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INDTJSTBIAL  SCHOOLS  COMMITTEE. 

Copt  of  usual  Form  of  Aoreement  with  the  Managers  of 

YoLUiiTART  Industrial  Schools. 

Articles  of  Agreement  made  this  day  of  /:\^^    ., 

between  the  managers  of  the  being  a  certified  mdustnal 

school,  under  the  Industrial  Schools  Act,  1886  (herein-after  <»lled  the 
•ohool),  for  themselyesand  their  successors  in  the  management  of  the  said 
sohool  of  the  one  part,  and  the  School  Board  for  London  (herem-after 
called  the  board)  of  the  other  pu*t. 

I     p.  2124.  ^ 
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1.  On  the  first  day  of  every  calendar  month  the  manaffers  shall  notify 
in  writing  to  the  clerk  of  the  hoard  the  nomher  of  children  of  between 
six  and  15  years  of  age  whom  they  will  receiye  into  the  school,  if  sent 
thereto  by  a  magistrate  at  the  instance  of  the  board  dnring  the  calendar 
month  thence  liezt  ensuing,  and  the  managers  hereby  agree  to  receive 
that  or  any  smaller  number  of  children  if  so  sent  to  the  school  at  the 
instance  of  the  board  within  the  said  month,  and  the  reception  by  the 
managers  of  any  such  child  shall  be  deemed  to  be  an  undertaking  by  them 
with  regard  to  that  child  in  accordance  with  the  18th  section  of  the  said 
Act. 

2.  The  board  undertake  to  pay  to  the  managers  (at  the  times  herein- 
after  mentioned),  in  respect  of  each  child  so  sent  to  the  school  as  aforesaid, 
during  the  period  of  his  detention  therein,  or  until  the  withdrawal  or 
resignation  of  the  certificate  of  the  school  takes  eflect,  or  until  the  con- 
tribution out  of  money  provided  by  Parliament  towards  the  custody  and 
maintenance  of  children  detained  in  the  school  is  discontinued  (which- 
ever  shall  first  happen),  such  a  sum  of  money  per  week,  as  will,  with  the 
sum  of  money  which  shall  from  time  to  time  be  contributed  per  week  by 
the  commissioners  of  Her  Majesty's  Treasury  in  respect  of  the  same  child, 
make  up  the  total  sum  of  7«.  per  week.  And  the  mauagers  undertake  to 
pay  to  the  board  any  sum  or  sums  of  money  which  shall  from  time  to  time 
be  paid  to  them  by  the  said  commissioners  in  respect  of  the  same  child» 
under  the  provisions  of  the  40th  section  of  the  said  Act. 

3.  The  board  also  undertake  to  pa^  to  the  managers  the  sum  of  df. 
towards  the  management  of  the  school,  m  respect  of  each  child  received 
by  the  managers  under  this  agreement  within  three  months  after  sach 
child  shall  have  left  the  school.  Provided  always  that  if  such  child  shall 
not  have  been  by  the  mana^rs  placed  in  some  situatioD,  or  otherwise 
disposed  of,  to  the  satisfaction  of  the  board,  then  the  managers  shall 
forfeit  all  claim  to  the  said  sum  of  32. 

4.  The  managers  shall  make  up  their  accounts  against  the  board 
in  a  form  to  be  supplied  by  the  board,  up  to  tlie  end  of  the  months  of 
February,  May,  August,  and  November,  and  shall  deliver  the  same  to 
the  board  before  the  8th  day  of  the  respective  following  months,  and  the 
board  shall  pay  the  amoxmt,  which  shall  be  due  from  them,  within  21  days 
after  the  due  (Iclivery  of  each  account  in  manner  aforesaid. 

5.  The  managers  shall  not  permit  any  child  sent  to  the  school  under 
this  agreement  to  lodge  out  of  the  school,  in  accordance  with  the  pro- 
visions of  the  26tb  section  of  the  Act,  or  to  live  out  of  the  school  under 
license,  in  accordance  with  the  provisions  of  the  27th  section,  without  the 
consent  first  obtained  of  the  board,  or  of  some  committee  or  officer  of 
the  board  duly  authorised  in  that  behalf. 

6.  The  managers  shall,  once  in  every  year  of  our  Lord,  send  to  the 
board  a  report  in  writing  (in  a  form  to  oo  supplied  by  the  board)  stating 
such  particulars  with  regard  to  each  of  the  fc:aid  children,  as  the  board 
shall  from  time  to  time  require. 

7.  If  a  child  shall  have  been  discharged  from,  or  shall  have  left  the 
school,  the  particulars  of  the  discharge  from,  or  cause  and  manner  of 
leaving  the  school,  and  how  he  has  been  disposed  of,  shall  be  sent  to  the 
board  by  the  managers  on  the  next  succeeaing  day  on  which  the  notifica- 
tion mentioned  in  clause  1,  is  to  be  given. 

8.  The  board  shall  be  at  libertj  to  appoint  an  inspector  of  the 
children,  and  such  inspector  may  visit  the  scnool  and  examine  the  said 
children  at  all  reasonable  times  in  the  daytime. 

■ 

9.  It  shall  be  a  sufficient  reason  for  the  refusal  of  the  managers  to 
receive  any  child  so  sent  to  the  school  as  aforesaid,  that  such  child  is 
sufiering  from  a  contafldous  ox  incurable  disease,  or  from  such  a  bodily 
or  mental  defect  as  will  prevent  him  from  earning  his  own  livelihood, 
and  the  certificate  in  writing  of  a  surgeon  appointed  by  the  managers. 
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sliall  be  enfScient  evidence  that  tlie  bodily  or  mental  condition  of  the  child 
is  Bach  as  is  stated  in  the  certificate. 

10.  In  thia  a^eement  female  children  are  included  wherever  male 
children  are  mentioned. 

In  witness  whereof  this  agreement  has  been  signed  by  the  clerk  of 
the  School  Board  for  London,  acting  under  a  resolution  of  the  board 
passed  at  a  meeting  held  on  the  day  of  and 

Dv  two  of  the  managers  of  the  said  school,  acting  under  a  resolution  of 
the  managers  passed  at  a  meeting  held  on  the 
of 


day 


Managers  of 


Olerk  of  the  School  Board  for  London, 


Cost  of  the  Dapartmeni, — ^The  following  table  gives  the  total  cost  of 
the  Industrial  Scnools  Department  of  the  London  School  Board,  for  the 
years  ended  on  the  25th  March  1888,  25th  March  1889,  and  25th  March 
1890  respectively : — 


Tear  ended  26th  March 
1888. 


Tear  ended  25th  5f  arch 
188d. 


Tear  ended  25th  March 
1890. 


(i.)  Maintenance  of 
children  in  Schools 
under  Toluntary 
management 

Salaries  of  officers    - 

Advertising,  trarel- 
ling»  and  other 
expense     - 

'Proportion  of  salaries 
of  nead  office  staff 
from    29th    Sept. 
1887 


(ii.)  Management  of 
tne  Board  Indus- 
trial Schools— 
Brentwood 

"Shafteabniy"  - 

Upton  House     • 

Da   Furniture 
for  new  building 


it    8,  d,    £    8.  d, 

17,252  12    1 
751  11    2 

319    fill 


406  19    6 


-18,782    8    8 


2,619  19  2 
9,659  19  9 
2,417    7  10 


Nil. 


44,697    6    9 


83,429  15    5 


£    8.   d,     £    8.  d, 

13,168    2  11 
779  11  10 

843    3    7 


£     8.   d,     £    8.   d, 

17,239    5    6 
770    7  U 

850  12    0  I 


813  18    4 


•15/)94  16    8 


2,326  13  3 
9,109  10  4 
2,517  15    6 


95    1    5 


-14,049    0    6 


29443  17    2 


906  19    9 


19,267    6    2 


2,598  17  2 

11,110    2  3 

2,602  14  7 

63  10  2 


16,375    4    7 
35,612    9    9 


*  This  expenditure  was  included  up  to  the  99th  Sept.  1887.  in  the  ordinary  head  office 
expenses,  but,  in  accordance  with  the  arrangements  since  made  by  the  Board,  an  apportioned* 
amount  of  the  genend  office  expenditure  has  been  included  in  this  year's  statement. 
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Reformatory  and  Induatrial  Schools  Act,  1891. 
[54  &  55  Vict.    Ch.  23.] 

CHAPTER  23. 

An  Act  to  assist  the  Managers  of  Beformatorj  and  Industrial  Schools  in 
adyantageonsly  laanching  into  useful  Careers  the  Children  under 
their  Charge.    3rd  July  1891. 

BE  it  enacted  by  the  Queen's  most  Excellent  Majesty,  by  and  with 
the  adyioe  and  consent  of  the  Lords  Spiritual  and  Temporal,  and  Com- 
mons, in  this  psesent  Parliament  assembled,  and  by  the  authority  of  the 
same,  as  follows : 

Power  to  apprentice  or  dupose  of  Child. 

1.  If  any  youthful  offender  or  child  detained  in  or  placed  out  on 
license  from  a  certified  reformatory  or  industrial  school  conducts  himself 
well,  the  managers  of  the  school  may,  with  his  own  consent,  apprentice 
him  to,  or  dispose  of  him  in,  any  trade,  calling,  or  serrice,  or  oy  emi- 
gration, notwithstanding  that  his  period  of  detention  has  not  expired, 
and  such  apprenticing  or  disposition  shall  be  as  valid  as  if  the  managers 
were  his  parents. 

Provided  that  where  he  is  to  be  disposed  of  by  emigration,  and  in 
any  case  unless  he  has  been  detained  for  twelve  months,  the  consent  of 
the  Secretary  of  State  shall  also  be  required  for  the  exercise  of  any  power 
under  this  section. 

8hoH  Title  and  Extent  of  Act. 

** "    2.  This  Act  may  be  cited  as  the  Beformatory  and  Industrial  Schools 
Act,  1891,  and  it  sball  not  apply  to  Ireland. 


L'ExiGuit  a  Tendances  Criminelles  on  place  dans  nn  Milien 

Criminel. 

PAR 

Theopuile  Roussel,  Senateur,  Paris. 
♦-'••^ 

L'examcn  de  la  question  i>os6e  sous  le  titre  "  P Enfant  dans  des 
conditions  anormales  "  m'a  conduit,  i)our  Tenfant  pau\Te,  non  i)erverti  et 
dont  la  famille  est  hounete,  a  cette  coneluwon  :  que  Ic  meilleur  regime 
est  la  vie  de  famille  ou  des  secours  doivent  etre  donnes ;  que,  si  la  famille 
manque  ou  ne  i>eut  garder  I'tjnfant,  le  meilleur  regime  est  celui  du 
placement  dans  une  autre  famille  honnete  ou  il  est  maintenu  dans  les 
conditions  de  la  vie  commune. 

L'examcn  do  la  seconde  partie  de  la  question  aboutit,  au  coutraire, 
H  cette  conclusion  :  que  les  enfants  a  tendances  criminelles  ou  places  dans 
un  milieu  criminel,  ont  besoin  d'une  education  spcciale  ot  s^par^,  et 
meme  qu'ils  doivent  etre  exclus  do  la  vie  commune,  lorsjqu'il  est  bien 
constate  qu'ils  lui  sont  impropnis. 

Le  Programme  du  Ck)ngr6s  pose  la  question  de  "  leur  ddueation 
"  dans  les  j£coles  industrielles  ou  de  reformCy  et  des  ejffets  de  la  lot  de 
'*  1880;  amendant  la  hi  sur  les  JScoles  industrielles.^* 
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Ces  termes  visent  uniquement,  comme  on  le  voit,  les  institutions 
anglaises.  On  ne  saundt  s'en  plaindre,  car  la  Grande  Bretagne  avec  ses 
JBooles  de  RSforme  et  ses  JScoles  indusirielles,  possede  aujourd'hui  tant 
pour  PjEducaiioH  correctionnelle  que  pour  PjEducation  preventive,  le 
ajateme  le  plus  complet  et  le  plus  satisfaisant  par  ses  resultats. 

Les  progr^  de  la  criminality  dans  le  jeune  &ge,  devenus  effrayants, 
chez  les  peuples  les  plus  civilises,  out  necessity  partout  des  mesures 
puticulieres  de  preservation  sociale.  A  une  epoque  oH  ce  p^ril  social 
(dtdt  encore  pen  senti,  la  France  avait  fait  un  pas  remarquable  par  le 
vote  de  la  loi  du  5  aoAt,  1850,  3ur  V education  et  le  patronage  desjeunes 
dAenuSy  et  la  creation  des  colonies  agricoles.  Les  principes  de  cette 
loi  forent  bient6t  adopt^s  partout,  et  I'Angleterre  cr^a  les  Refortnatories 
poor  ses  jeunes  d^linquants ;  mais  elle  ne  s'en  est  pas  tenue  la. 
Adoptant  un  autre  module  que  r£tat  de  New- York  lui  ofiErait,  depuis 
1853,  pour  les  enfants  non  encore  delinquants  ou  criminels,  mais  disposes 
k  le  derenir  par  les  conditions  de  leur  existence,  elle  crea,  en  1857, 
f&ole  industriellCy  ^tablissement  destin6  a  pr^venir  Taction  de  la 
justice  repressive,  plust6t  qu'&  organiser  la  repression.  Les  deux  Acts 
m^morables  du  10  aoM,  1866,  ont  fait  de  ces  institutions  un  systSme  a 
I'aide  duquel  la  society  anglaise  se  considere  aujourd'hui  comme  arm^e 
csfficacement  pour  arrSter  les  progr^s  du  crime  dans  ses  jeunes  generations. 
Lorsqu'en  1880,  les  pouvoirs  publics  ont  jug6  bon  d'amender  ces  lois,  le 
Ministre  de  rint6rieur  d'alors.  Sir  William  Harcourt,  a  reconnu  le  bien 
fonde  de  cette  affirmation,  souvent  r^p^tee  depuis,  que  "  I'^cole  industrielle 
a  arr^te  le  d^veloppemeht  de  la  criminality  juvenile  en  Angleterre." 

Si  Ton  cbercbe  quel  est,  dans  les  institutions  dont  je  parle,  le  fait 
partieulier  auquel  ces  succds  peuvent  ^tre  attribues,  on  reconnait  que  ce 
n'est  pas  a  un  apprentisage  industriel  special,  mais  au  pouvoir  de  d^tenir 
les  enfants,  tout  le  temps  n^cessaire  k  leur  Education,  non  obstant  leurs 
parents  ou  tuteurs.  L'ecole  industrielle  est  un  ^tablissement  d'^ducation 
et  d'apprentisage  avec  droit  de  garde  et  de  correction  sur  les  enfants 
qu'elle  re9oit. 

Ce  qu'on  reprocbait  surtout  aux  lois  de  1866,  c'^tait  d'avoir  admis 
des  classifications  d^fectueuses  qui  amenaient  en  pratique,  une  sortc  dc 
pele-mele  des  enfants.  Au  Congres  international  de  Stockholm,  en 
1878,  avant  la  nouvelle  loi  d'amendement,  ce  reprocbe  etait  repousse  par 
deux  hommes  tres  comp^ tents,  M.  Alfre<l  Hill  et  le  Dr.  Mouat,  qui 
sootinrent  que  les  seuls  coupables  etaient  places  reguli^rement  dans  les 
Reformatories  tandis  que  les  vagabonds  etaient  re^us  dans  les  £  coles 
Industrielles  et  les  simples  pauvres  dans  les  Ecoles  de  Workhouses  ou  de 
Districts.  Un  anglais,  non  moins  autoris6,  qui  prit  part  a  ces  discussion^«, 
M.  Barwick-Baker,  se  montrait  moins  preocupe  des  categories  a  etabbr 
que  de  la  necessite  de  separer  tout-a-fait,  dans  des  Reformatories,  les 
eofuits  vicieux  de  toute  esp^ce : — "  J'appelle  Tattention,"  disait-il,  "  sur 
**  Dotre  systeme  de  ne  prendre  que  les  plus  mauvais.  Si  une  epidemic 
**  se  declare  dans  une  >dlle  et  que  j'ofPre  d*emmener  hors  du  pays  100 
*  personnes  pour  les  soustraire  k  la  maladie,  je  ne  ferais  que  pen  de 
"  bien ;  mais  si  je  puis  trouver  et  conduire  hors  de  la  ville  tons  ceux 
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^*  qui  sont  atteinte  et  les  mettre  dans  rimpos^ibilite  de  communiqaer 
"  avec  qui  que  ce  soit,  que  de  vies  ne  sauTerais-je  pas  ?  " 

En  r^alit^  pour  d^fendre  efficacement  la  soci^te  eontre  TenTaliisBe- 
ment  du  crime,  il  faut  ^viter  de  s'enfermer  dans  un  syst^me.  Parmi  les 
mineurs  non  susceptibles  de  Feducation  commune,  il  y  a  les  ineorrigibleB^ 
les  vicieux,  et,  comme  je  le  dirai  plus  loin,  les  incurables  qui  doivent 
etre  soigneusement  s^par^s  des  autres,  sous  un  regime  exeeptionnel ; 
pour  tous  eeux  qui  sont  susceptibles  de  reformation  et  d'amelioration  la 
r^gle  que  I'^xperience  impose  c'est  de  les  classer  par  categories,  mdns 
d'apres  les  actes  qui  les  ont  fait  sortir  de  la  vie  commune  que  d'apr^ 
leur  kge  et  surtout  d'apres  une  appreciation  attentive  de  la  nature  morale. 
Cette  regie  doit  servir  pour  le  partage  k  faire  entre  le  personnel  des 
^oles  de  r6forme  et  celui  des  ecoles  industrielles,  et  pour  le  classement 
k  operer  dans  chacun  de  ces  personnels.  Cette  v^rite  n'etait  pas  meconnue 
avant  I'Act  d'amendement  de  1880,  et  j'en  cit^rai  pour  preuve  la 
creation  par  le  School  Board  de  Londres  d'une  ^cole  industrielle  pour 
50  eufants  indisciplines  {Industrial  School  for  Truant  Boys)^  soumis 
au  regime  suivant : — Keglcment  inflexible,  ecartantles  peines  corporelles, 
excepte  dans  les  cas  d'alsolue  n^cessite,  substituant  aux  jeux  ordinaires 
les  exercises  militaires;  imposant  absolument  le  silence,  la  propret^ 
Tordre,  Tobservation  des  heures,  et  donnant  par  le  calme,  la  ferm^ 
du  traitement  et  la  haute  autorite  morale  du  cbef  de  Tinstitution 
rimprossion  de  Tinutilite  de  toute  resistance ;  une  surveillance  attentive 
de  jour  et  de  nuit  completait  ce  regime. 

II  faut  done  admettre  que  pour  tous  les  enfants  que  leur  eomiptioD 
pr^coce,  leur  perversite  native,  ou  des  actes  criniinels  doivent  exclurer 
de  Teducation  commune,  le4S  systemes  d'edueation  eorrectionnelle  oft 
d' education  preventive  sont  subordonn^s  &  cette  n^cessit^  d'avoir  des 
etablissements  de  types  varies  d'apres  T&ge  et  la  quality  morale,  si  je 
viens  aussi  parler,  des  enfants. 

J'ai  nomme,  en  pas^nt,  les  vicieux,  les  incorrigibles,  les  incurables. 
J'y  reviens  en  finissant,  parceque  le  plus  redoubtable  fl^au  de  n6tre 
temps,  Talcoolisme,  par  ses  effets  hereditaires  et  les  degenerescences  qu*il 
entndne,  donne  k  cette  classe  de  mineurs,  dangereuse  entre  toutes,  une 
importance  numerique  qui  va  croissant  dans  certains  milieux.  Lorsqu'on 
parle  du  p^ril  social  caus^  par  la  progression  de  la  criminalite  juvenile 
il  n'est  pas  possible  d'^viter  cette  question  li.  Le  Reglement  du  Con- 
gr^s  m'interdit  de  la  traiter.  Je  veux  soumettre  seulement,  sans  discuter, 
quelques  propositions  au  Congr^s. 

On  pent  partagcr  en  deux  categories  les  sujets  dont  je  parle  et 
comme  ils  n'appartiennent  pas  par  leur  etat  moral,  ni  mSme  souvent  par 
leur  constitution  physique  k  la  partie  saine  de  I'humanite,  il  y  a  lieu  de 
separer  ceux  qui  sont  curables  par  une  education  appropriee  de  ceux 
qui  sont  incurables. 

La  premiere  categoric  abonde,  en  tous  pays,  dans  les  maisons 
d'edueation  correctionelle,  oQ  elle  porte  le  trouble  et  trop  souvent  la 
demoralisation.  Ce  sont  ces  mauvais  sujets,  tou jours  pr^ts  k  malfaire 
et  rebelles  k  toute  bonne  discipline,  ces  natures  nativement  refractaires 
aux  lois  de  I'ordre  moral  et  social  ne  peuvent  etre  pliees  et  constraintes 
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que  par  un  regime  exceptionnel  dans  lequel  une  force  exterieure,  d'une 
action  irresistible,  contient  les  impulsions  instinctives,  prend  la  place  de 
la  Tolont^y  entrune  la  pens^  elle-m^me,  en  reglant  tous  les  actes  de  la 
vie.  Assur^ment  tous  ces  manvais  sujets  ne  sont  pas  dignes  de  faire 
partie  de  I'ann^  ou  de  la  marine ;  il  n'est  pas  moins  vrai  que  c'est  dans 
I'emploi  severe  des  regies  de  la  discipline  militaire  ou  maritime  qu'il 
but  chercher  et  qu'on  a  trouve  jusqu'ici  les  meilleurs  resiiltats.  L'bLs- 
toire  des  Training  ShipSj  comme  celle  des  compagnies  de  discipline, 
oo  mSme  des  societSs,  qui  s'oecupent  de  Tengagement  des  jeunes 
detenus  dans  I'arm^  prouvent  qu'il  faut  marcher  et  avancer  le  plus 
poesible  dans  cette  direction. 

L'alooolisme  a  une  part  considerable  dans  la  gen^se  de  ces  mauvais 
sajeta,  et  j'en  cit^rai  comme  exemple  les  resultats  d*une  enquete  recente 
du  Conseil  federal  Suisse  qui  ^tablissent  que  dans  les  maisons  de 
correction  de  jeunes  detenus  de  ce  pays,  la  moitie  des  gar9ons  et  la 
UKUtie  des  filles  sont  issus  des  parents  alcooliques.  C'est  aussi  a  Talco- 
olisme,  k  la  deg^nerescence,  ceux  dont  il  est  la  source  qu'il  faut  attribuer 
snrtout  la  multiplication  redoutable  de  ces  sujets  qui  appartiennent 
toat-i^-fait  k  la  pathologic  humaine,  que  j'ai  appel^  les  incurables,  et 
que  les  medecins  alienistes,  a  I'examen  des  quels  la  justice  les  livre 
aprfes  leurs  actes  criminels  ont  appel^s  les  instinctifs^  les  digineres, 
Ce  qui  caracterise  ces  sujets  c'est  la  pr^cocite  des  instincts  criminels, 
Tabsence  de  resistance  k  ces  instincts  et  Timpossibilite  de  participer 
anx  actes  de  la  vie  sociale  sans  s'y  manifester  par  des  actes  criminels. 
Traduits  devant  la  justice  les  mineurs  de  cette  espk^  sont  ordinairement 
declares  irresponsables,  et  c'est  sur  les  consequences  de  cette  declaration 
que  je  veux  ajouter  encore  quelques  mots  qui  s'appliquent  bicn  moins  k 
FAngleterre  qu'a  d'autres  pays. 

En  Angleterre  lorsque  Tauteur  de  certains  actes  qualifies  crimes 
oomparait  aux  assizes,  si  le  jury  declare  que  le  coupable  est  '<  ofuNsound 
wtind**  ce  coupable  est  acquitte;  mais  la  societe  n'est  pas  du  m^me 
ooap,  condamnee,  comme  elle  Test  ailleurs,  &  souffrir  du  renouvellement 
des  mimes  actes  criminels.  Considere  comme  malade,  comme  aliene 
dmgereux,  I'lndividu  acquitte  est  enferme  dans  un  asile  special,  d'ou  une 
declaration  de  guerison  par  le  medecin  ne  suffit  pas  pour  le  remettre  en 
liberte.  H  y  est  place  "  sous  le  ban  plaisir  de  la  BeinCt'*  c'est-a-dire, 
q;ae  le  pouvoir  public  a  sa  main  mise  sur  lui  indefiniment  et  qu'a  moins 
de  garantie,  dont  ce  pourvoi  est  le  seul  juge,  il  restebannis  pour  toujours 
de  la  societe. 

Je  ne  veux  pas  rechercher  s'il  n'est  pas  fait  abus,  dans  les  proces 
criminels,  de  I'excuse  d'irresponsabilite.  Je  ne  veux  pas  m'eiever  contre 
Que  appreciation  qui  ne  relive  que  de  la  science,  mais  en  presence  du 
dtoiment  qui  en  resulte  pour  la  societe,  je  ne  puis  m'emp^cher  de 
ledamer,  suivant  I'exemple  de  1' Angleterre,  des  mesures  protectrices,  dont 
je  Toulais  pour  mon  compte  etendre  le  principe  et  I'application  k  tous  les 
individos  criminels  ou  dangereux,  reconnus  irresponsables,  a  quelqu'age, 
1  quelqne  sexe,  a  quelque  categoric  sociale  qu'ils  appartiennent. 
J'admete  la  parfaite  justice  des  sentences,  qui,  meme  apres  de  grands 
^rimea^  ezempte  les  mineurs  de  cette  esp^ce  du  dernier  supplice,  ou 
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m^mc  de  chatiemcnt ;  mais  c'est  un  sentiment  d'humanit^  bien  aveugleel 
mal  fonde  que  celui,  qai,  permettant  leur  retour,  t6t  ou  tard,  k  une  vie 
de  relations  pour  lac^uelle  ils  ne  sont  pas  faits,  saerifie  k  leur  liberty 
l'inter6t  social  doublement  lese  par  de  nouveaux  attentats  contre  les 
autr(»s  citoyens,  et  par  la  propagation  de  tares  herMitaires  dont  le  propre 
est  de  s'aggraver  tou jours. 

Je  dois  m'arr^ter  devant  I'examen  detaill^  des  mesure^  pratiques  i 
appliquer.  II  me  suffisait  d'ailleurs  d'en  voir  admettre  le  principe.  J*ai 
insiste  sur  la  n^ssit^  du  elassement  et  des  separations  pour  le  suoc^  de 
1* Education  correctionnelle  et  de  I'education  preventive  de  tons  les  snjets 
educables  souniis  k  ces  regimes  partieuliers.  Je  ne  pouvais  pas  pasBer 
sous  silence  la  categoric  des  non-^ducables  et  je  n'ai  pas  era  devoir 
reculer  devant  la  conclusion  qu'unc  ^tude  longue  et  consciencieuse  m*a 
impos^e.  J'app(?lle  sur  elle  le  jugement  de  ceux  qui  pensent,  avec  moi, 
que  ce  qui  il  y  a  de  mieux  et  de  plus  pre^sant  k  faire  pour  notre  societe, 
apres  tant  d'am^liorations  et  de  progr^s  materiels,  c'est  de  travaiUer 
surtout  au  perfection nemont  <le  I'hommo  moral. 


>  <=<>o-^ 


DISCUSSION. 


Miss  Davenport  Hill  said: — Tho  danger  of  relieving  parenta  of 
their  responsibility  is  that  it  creates  the  very  evils  we  are  attempting  to 
remedy.  Such  amelioration  is  of  slow  growth.  It  is  better  effected  by 
indirect  means,  such  as  compelling  tho  attendance  at  school  of  children 
of  careless  and  neglectful  parents. 

Some  provisions  in  the  Industrial  Schools  Bill  of  last  year  would 
be  of  great  advantage.  Many  children  sent  to  an  industrial  school  need 
only  healthy  family  life  to  turn  them  into  well-behaved  boys  and  girls. 
The  rule  which  prevents  managers  of  industrial  schools  from  receiving 
weakly  or  deformed  children  who  are  supposed  to  be  unfit  for  indostriftl 
training  is  objectionable.  Many  among  them  become  healthy  during 
their  sojourn  in  the  school,  and  nearly  all  can  be  taught  some  meana  of 
obtaining  their  own  living.  Tho  provisions  in  the  Act  of  this  session 
enabling  managers  to  emigrate  or  apprentice  their  pupils  will  do  much 
to  prevent  the  injury  which  vicious  parents  can  inflict  on  young  people 
who,  having  attained  the  age  of  16,  quit  industrial  schools,  from  the  want 
of  any  legal  provision  which  would  enable  managers  to  protect  their 
former  pupils. 

Mr.  Oeorge  Margerison,  referring  to  Mr.  Mitchell's  paper  on 
**  Neglected  Children,"  pointed  out  that  the  law  which  Mr.  Mitchell 
suggested  should  bo  passed  to  prevent  boys  and  girls  above  12  sleeping  in 
same  room  as  their  parents,  was  already  in  operation  in  London,  at  leaat. 
Every  sanitary  authority  was  empowered  by  the  Public  Health  Act  to 
make  byelaws  for  separation  of  sexes  in  all  houses  occupied  by  more  <^Vm.Ti 
one  family.  He  thought  that  Mr.  Mitcheirs  suggestion  that  authoritieB 
might,  where  such  law  was  put  in  force,  pay  the  additional  sum  required 
when  satisfied  of  the  inability  of  the  parents  to  do  so,  was  a  good  one. 
He  begged  therefore  to  propose:  That  in  any  case  where  the  sanitaiy 
authority  puts  the  provisions  of  the  Public  Health  Act  into  operation, 
the  parent  or  guardian  may,  if  unable  from  poverty  to  provide  snffiolent 
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lodging,  apply  to  some  properly  oonstitated  authority,  and  it  shall  be  the 
dnty  of  the  said  authority  to  pay  the  additional  sum  required  when 
satisfied  of  the  inability  of  the  parent.    This  was  not  seconded. 

Br.  T.  W.  Orimshaw  (Bcgistrar-G^eral  for  Ireland)  stated 
that  the  last  speaker  (Mr.  Q-.  Margerison)  had  dealt  with  the  principal 
point  to  which  he,  Dr.  Orimshaw,  wished  to  refer,  namely,  that  the 
ezisling  statutes  by  which  urban  sanitary  authorities  had  power  to  make 
byelaws  for  the  separation  of  the  sexes  in  tenement  houses  contained  the 
proYisions  which  Mr.  Mitchell  recommended  as  requiring  new  legislation. 
Dr.  Grim^haw  supported  Miss  Davenport  HilFs  strong  protest  against 
remoTing  parental  reeponsibility,  though  he  would  show  no  mercy  to 
negligent  or  cruel  parents,  as  was  pretty  well  shown  by  the  fact  that  he 
was  Chairman  of  the  Dublin  Branch  of  the  National  Society  for  the 
F^Tention  of  Cruelty  to  Children.  He  regretted  that  time  did  not 
permit  of  his  referring  to  the  questions  connected  with  reformatory 
and  industrial  schools,  the  statistics  of  which  he  had  to  report  upon 
annuaUy. 

Xr.  Uoyd  Baker  said :  As  regards  Mr.  Mitchell's  paper,  I  must 
state  my  belief  that  mechanical  means  have  little  to  do  with  morality. 
The  Northumberland  labourers  liye  in  one  room ;  and  if  they  possess  a 
second,  keep  it  as  a  show  or  spare  room.  Yet  immorality  is  very  rare. 
No  doubt  they  use  ordinary  precautions  against  indecency.  I  wish  to 
call  attention  to  the  pamphlet  addressed  to  mothers  by  Miss  EUice 
Hopkins,  who  states  that  a  family  may  be  brought  up  in  one  room  with 
perfect  decency  by  the  careful  use  of  a  screen.  Colonel  Prendergast 
has  spoken  of  the  establishment  of  reformatories.  I  must  do  honour  to 
the  name  of  Captain  Brenton,  who  originated  the  system.  His  school 
was  attacked  by  groundless  reports,  and  had  to  be  closed.  Some  years 
after,  when  my  father  and  others  established  the  present  reformatory 
iTstem,  it  was  on  the  lines  laid  down  by  Captain  Brenton. 

Colonel  Prendergast  has  spoken  of  the  industrial  schools  as  a  develop- 
ment  of  the  reformatories ;  and  of  the  further  development  of  truant 
schools.  I  will  add  that  we  require  a  further  development  still,  by  the 
establishment  of  classified  reformatories  for  older  and  younger  boys,  for 
weekly  or  very  vicious  boys. 

Disposal  is  difficult ;  but  we  have  always  got  places  for  our  boys,  and 
have  found  that  over  90  per  cent,  go  on  welL  What  is  called  the  *'  prison 
brand  "  has  never  caused  the  slightest  difficulty.  A  shipowner  has  even 
letemed  to  visit  the  school  and  talk  of  the  benefits  he  received  there, 
ilthoogh  his  being  there  was  a  proof  that  he  must  have  been  in  prison. 


Afidstance  des  Orphelins  condderee  an  point  do  vne  do  lenr 

Hygiene  Fhysiqne  et  Morale. 

PAR 

le  Docteur  Victor  Desguin,  de  TAcademie  Eoyale  de  Medecine  de 
Belgique,  Conseiller  communal  de  la  Ville  d'Anvers. 


♦  '•■♦ 


Depnis  les  temps  les  plus  recul^s,  on  s*est  pr^occup^  du  sort  des 
en&nts  indigents  que  la  mort  de  leurs  parents  ou  leur  abandon  privait 
^  hors  eoutiens  naturels.    lis  ^taient  I'objet  de  la  commiseration 
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publiqoe  et  Ton  trouve,  dans  la  plupart  des  legislations  anciennes,  des 
marques  non  equivoques  de  la  sympathie  qu'ils  inspiraient.  Presque 
tous  les  peuples,  en  effet,  ont  ^dict^  des  lois  mettant  les  orphelins  a  la 
charge  de  r£tat,  ou  obligeant  les  particuliers  a  pourvoir  k  leurs  besoins 
mat^riels. 

Oe  n'est  pas  ici  le  lieu  de  faire  I'historique  de  ces  diverses  pre- 
scriptions l^gales.  Peu  k  peu,  la  bicnfaisance  publique  et  officielle, 
s'organisant  dans  les  pays  civilises,  eut  dans  ses  attributions  le  soin  des 
orphelins,  des  enfant^  trouv^s  et  abandonnes;  tandis  que  la  charity 
priv^e,  r^unissant  ses  efforts  ^pars  et  se  constituant  en  associations, 
crdait  des  refuges  pour  les  recevoir  et  remplacer  pour  eux  la  famille 
absente. 

La  mort  ou  I'abandon  des  parents  constitue  done  aujourd'hui  un 
veritable  droit  a  I'assistance,  et  les  orphelins  sont  consider^s  comme  etant 
les  pupilles  naturels  des  administrations  charitables  et  des  particuliers 
bienfaisants,  qui,  malgr^  I'^goisme  dont  on  se  plait  a  accuser  notre 
si^le  et  notre  soci^t^,  ouvrent  largement  leur  bourse  pour  soutenir  les 
d^sherit^s  de  la  fortune. 

Presque  partout  on  a  trouv^  que  le  meilleur  moyen  de  sauver  les 
orphelins  de  la  mis^re,  de  leur  donner  Tinstruction  et  I'education,  de 
leur  faire  apprendre  des  metiers  qui  pussent  les  rendre  plus  tard 
ind^pendants,  ^tait  de  creer  des  maisons  de  refuge,  sous  le  nom 
d'orphelinats. 

Les  premiers  orphelinats  qui  furent  6tablis,  et  dont  nous  avons 
encore  vu  des  sp^imens  il  n'y  a  pas  bien  longtemps,  laiss^rent  beaucoup 
k  d^sirer  sous  le  point  de  vue  de  T hygiene  et  m&me  sous  le  point  de  \'ue 
de  r^ucation.  II  faut  avoir  visits  les  v^ritables  eabanons  dans  lesquels 
ces  petits  malheureux  ^taient  enferm^s,  pour  se  couvaincre  que  le  but 
qu'on  devait  poursuivre  ^tait  loin  d'etre  atteint. 

Ce  but,  quel  est-il  ? 

n  ne  s*agit  ici  que  d'enfants  appartenant  k  la  classe  indigente. 
Les  uns  ont  perdu  leurs  parents,  par  suite  de  maladies  ou  d'accidents, 
les  autres  ont  ^t^  abandonnes  par  eux,  d'autres  ont  ^t^  trouv^  sur  la 
voie  publique,  d'autres  enfin  ont  ^t^  moralement  abandonnes,  c'est-k- 
dire,  appartiennent  k  des  parents  condamn^s  k  la  prison,  ou  indignes,  ou 
incapables  de  leur  donner  les  soins  n6cessaires.  Tous  se  trouvent 
actuellement  sans  moyens  de  subsistance,  sans  soutien,  et  ne  peuvent 
rien  esp^rer  dans  Tavenir.  L'assistance  publique  a  pour  devoir  de 
mettre  ces  enfants  k  Tabri  du  besoiu,  de  les  loger,  nourrir  et  yfitir^  de  les 
preserver  de  la  contagion  du  vice,  et  puis  d'en  faire  des  personnes  a  la 
fois  saines  et  morales,  capables  de  gagner  plus  tard  honorablement  leur 
vie  et  d'occuper  dans  la  soci^te  une  place  convenable. 

La  plus  grande  partie  de  ces  enfants  sont  porteurs  d'une  tare 
originelle  et,  s*ils  ne  sont  pas  malades  d^s  leur  naissance,  on  peut'  dire 
qu'ils  sont  predisposes  k  certaines  maladies,  qu'ils  les  ont,  en  quelque 
sorte,  en  puissance.  En  effet,  la  plupart  des  personnes  qui  succombent 
A  la  fleur  de  I'&ge  sont  emportees  par  des  maladies  hereditaires.  Nous 
savons  que  la  tuberculose,  dans  presque  tous  les  pays,  enl^ve  environ  la 
cinquidme  partie  de    la    population;    nous    connaissons    les    ravages 
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«ffrayants  causes  par  Talcoolisiue,  qui  ne  se  borne  pas  &  tuer  ceux  qui  en 
sont  atteintSy  mais  frappe  egalement  leurs  descendants  et  en  fait,  pour 
Tavenir,  des  ivrognes  et  des  dipsomanes ;  puis  viennent  la  syphUis,  la 
scrolalose,  les  maladies  mentales,  etc.  Toutes  ces  maladies  hereditaires 
ont  imprime  leur  cachet  sur  les  petits  malheureux  qu'elles  ont  phves  de 
ieurs  parents.  II  n*y  a  aucune  exageration  k  dire  que  la  plupart  des 
<»rphelins  et  des  enfants  abandonnes  sont  issus  de  parents  atteints  de 
maladies  hereditaires.  Et,  dans  le  cercle  de  ces  maladies  hereditaires, 
il  faut  comprendre  les  maladies  morales,  c'est-a-dire,  le  vice ;  les  enfants 
^  parents  assassins,  voleurs,  faussaires,  etc.,  n'ont  pas  seulement  herite 
des  dispositions  physiques  de  leurs  auteurs,  mais  ils  ont  la  plus  forte 
firopension  a  se  livrer  aux  m^mes  vices  qu'eux,  a  commettre  les  memes 
4eiits.  Dans  le  denombrement  des  prostitu6e8,  on  a  observe  que  les  filles 
iUegitimes  en  fournissent  une  proportion  beaucoup  plus  forte  que  les 
^es  legitimes  :  la  debauche  elle-meme  est  hereditaire. 

II  ressort  de  ]k  que  la  premiere  preoccupation  de  I'assistance  des 
orphelins  doit  etre  de  leur  donner  la  sante  physique  et  morale.  Ces 
enfants,  qui  sont,  sou  vent,  d'une  constitution  debile,  deterioree,  doivent 
Itre  regeneres,  et  il  faut  que  Toeuvre  de  la  bienfaisance,  soit  officielle,  soit 
privee,  consiste  k  les  mettre  dans  les  meilleures  conditions  pour  affronter 
les  luttes  de  la  vie  et  faire  souche,  plus  tanl,  d'enfants  bien  portants. 
Combien  ne  voit-on  pas  d'ouvriers  mourant  dans  la  force  de  I'^ge  et 
laissant  des  families  dans  la  misere  parce  que,  nes  eux-memes  de  parents 
malades,  ils  n'ont  pas  ete  soumis  dans  leur  enfance  a  des  soins  qui  aient 
Rconstitue  leur  organisme  !  Fortifier  la  sante  des  orphelins,  c'est  done 
tnivaOler  a  Tamelioration  de  la  classe  ouvriere,  diminuer  pour  I'avenir 
les  charges  de  la  bienfaisance  et  leur  preparer  k  eux-memes  une  vie 
active  et  heureuse,  au  lieu  des  deboires  et  des  malheurs  que  la  maladie 
entraine  toujours  k  sa  suite.  Un  etat  bien  constitue,  qui,  faisant  meme 
•abstraction  de  toutes  questions  de  sentiment,  n'envisagerait  que  son 
interet  materiel,  mettrait  sur  la  meme  ligne  que  les  orphelins  les  enfants 
nes  de  parents  atteints  de  maladies  hereditaires ;  il  creerait  pour  eux  des 
colonies  agricoles  ou  maritimes,  ou  telles  oeuvres  ayant  le  m^me  but. 
Quelque  depense  qu'il  diit  en  resulter,  il  se  trouverait  apres  pen  de  temps 
avoir  realise  des  benefices  considerables :  il  aurait  epargne  de  nombreuses 
vies  humaines,  dont  chacune  a  sa  valeur,  car  chaque  individu  valide 
•coop^re  k  la  prosperite  generale;  il  aurait  diminue  de  beaucoup  le 
Aombre  des  malades  et  de  la  sorte  degreve  le  budget,  partout  si  charge, 
des  h6pitaux  et  des  hospices.  En  somme  il  aurait  fait  une  bonne 
a&ire  financi^re,  tout  en  accomplissant  une  oeuvre  d'intelligente  philan- 
thropie. 

Nous  sommes  sans  dout«  bien  loin  de  la  realisation  de  pareilles 
idees ;  ce  n'est  pas,  quand  tons  les  gouvernements  se  ruinent  par  leurs 
Irainidables  armements,  quand  tons  les  budgets  sont  en  deficit,  qu'on 
peat  songer  k  creer  des  institutions  qui,  au  debut,  coiiteraient  des  sommes 
^xmsiderables.  Esperons  qu'un  jour  viendra  oil  les  nations,  plus  sages, 
eonsacreront  aux  oeuvres  paeifiques  et  humanitaires  toute  Tactivite 
qn'elles  deploient  actuellement  dans  le  perfectionnement  de  leurs  moyens 
de  destmction  ou  de  defense  et  que,  dans  une  noble  et  f econde  emulation, 
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eiles  s'efiPorceront  d'avoir  les  citoyens  les  plus  sainSy  les  plus  Talides,  les 
plus  morauz. 

En  attendant  revenons  k  nos  orphelins. 

Si  la  sant^  est  la  conditi<m  indispensable  de  tout  travail  fructuenx, 
elle  est  ^galement,  jusqu'a  un  certain  point,  et  surtoat  dans  la  classe 
ouvri^re,  une  garantie  de  morality.  Que  la  debauche  engendre  la 
maladie,  e'est  incontestable.  Mais  I'^tat  mal^dif  est  souvent  lui-m^me 
la  cause  de  Timmoralit^,  d'abord  parce  qu'il  pent  ^tre  le  resnltat  des 
vices  des  ascendants,  qui  sont  b^r^ditaires,  ensuite  parce  qu'un  organisme 
affaibli  r&siste  mal  auz  tentations  du  vice  et  aux  soUicitations  de  la 
misere.  Ou  voit  done  que  la  question  sanitaire  est  absolument  dominante 
dans  I'assistance  k  donner  aux  orpbelins;  il  importe  assez  pen  qu'ils 
aient  bon  gite,  bonne  nourriture,  bonne  instruction,  s'ils  ne  sont  pas  en 
m^me  temps  vigoureux  et  resistants.  II  ne  faut  pes  oublicr  qu'ils  doivent 
plus  tard  se  subvcnir  k  eux-mSmes,  non  seulement  par  les  connaissanoes 
qu'on  leur  aura  donn^,  mais  aussi  par  les  qualit^s  physiques  et  morales 
qu*ils  auront  acquises. 

£tant  donn6  que  ces  enfants  ne  sont  pas  malades,  mais  seulement 
predisposes  k  le  devenir,  puisque  beaucoup  dVntre  eux  sont  issus  de 
parents  qui  ont  ^t^  emport^s  par  la  tubereulose,  par  les  Idsions  cons^ca- 
tives  k  I'alcoolisme,  par  la  syphilis,  etc.,  que  d'autres  ont  ete  engendr^i 
dans  le  vice  et  la  debauche,  on  eombattra  ces  predispositions  par  le 
moyen  des  puissants  modificateurs  hygi^niqucs  que  la  science  poss^de,  et 
qui  sont  principalement :  le  grand  air,  le  travail  musculaire  et  le  regime 
alimcntaire.  II  est  k  peine  n^ssaire  d'insister  sur  Timportance  de  ces 
modiiicateurs.  La  vie  en  plciii  air,  dans  une  region  s^he  et  salubre, 
ou  au  bord  de  la  mer,  est  certainement  le  moyen  le  plus  efficace  dVxciter 
tons  les  actes  organiques,  d'activer  Tappetit,  de  favoriser  les  digestions, 
d'acc616rer  la  circulation  et  de  purifier  le  sang.  Le  travail  corporel,  les 
mouvements  divers  dans  un  air  vivifiant  regularisent  les  Changes 
nutritifs,  augmentent  la  force  musculaire  et  la  resistance  aux  intemp^ries. 
II  va  de  soi  que  le  regime  alimentaire  sera  suffisamment  abondant, 
suffisamment  r^confortant  pour  permettre  k  Torganisnie  de  r^iMirer  les 
pertes  que  le  travail  au  grand  air  lui  aura  fait  subir  et  le  mettre  en  6tat 
de  faire  face  k  Texerciee  musculaire  qu'on  reclame  de  lui. 

Tels  sont,  en  partant  de  nos  premisses,  les  principes  qui  doivent 
^tre  appliquees  dans  I'assistance  aux  orpbelins.  Ces  principes  peuvent-ils 
tou jours  ^tre  mis  en  pratique  ?  En  d'autres  termes :  Quel  est  le  syst^me 
qui  doit  pr^valoir  dans  I'assistance  aux  orpbelins  ? 

En  6tudiant  les  pratiques  en  rigueur  chez  les  difP^rentes  nations, 
oil  constate  que  ces  syst^mes  pcuvent  se  reduirc  a  trois :  I'orphelinat 
— le  patronat — le  systeme  mixte.     Examinons  rapidement  chacun  d'eux. 

L'orpbelinat  ferme  est  le  mode  d'assistancc  le  plus  ancien,  proba- 
blement  le  plus  appliqu6  de  nos  jours  et  cclui  auquel  semblent  revenir 
certaines  administrations  publiques  qui  I'avaient  abaiidonn^.  II  consists 
dans  I'internement  des  orpbelins  des  deux  sexes  dans  des  ^tablissements 
g^neralement  spacieux,  bien  construits  en  point  de  vue  de  I'bygi^ne, 
souvent  mSme  trops  luxueux  et  prcsentant  trop  de  comfort.  Les  enfants 
y  re9oivent  une  bonne  instruction  et  y  apprennent  des  metiers  en  rapport 
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avec  lean  forces  et  leurs  aptitudes.  Ce  syst^me  presente  tons  les 
avantages  et  les  inconv^nients  des  intemats.  Comme  avantages :  une 
smveillanoe  de  tons  les  instants,  I'ordre,  la  propret^,  la  discipline; 
comme  inconv^nients :  I'absence  de  la  vie  de  famille,  le  manque  de 
spontaneity,  de  liberte,  le  d^faut  d'exercice  suffisant,  le  danger  des 
maladies,  la  trop  grande  facility  de  vivre,  qui  fait  envisi^er  Texistence 
sous  un  faux  jour,  qui  ne  permet  pas  d'en  voir  les  c6tes  pratiques ; 
parfois  aussi  la  compre^ion  des  caract^res,  la  delation,  la  dissimulation. 
Les  inconv^nients  de  ce  mode  d'assistence  sont-ils  compens^s  par  les 
avantages  tr^  reels  qu*on  y  trouve  ?  Tons  les  hygi^nistes  sont  d*accord 
en  principe  pour  condamner  I'internement  des  enfants.  A  la  rigueur 
ils  accepteraient  les  pensionnats  places  h  la  campagne,  ceux  oii  les  enfants 
jouissent  de  la  plus  grande  somme  de  liberty  possible  et  peuvcnt  le  mieux 
se  livrer  aux  jeux,  aux  exercices  n^cessaires  i,  leur  &ge,  o\i  ils  respirent 
nn  air  pur  et  constammcnt  renouvel^,  o&  leur  mode  de  vivre  ressemble 
le  plus  k  celui  de  la  famille.  Les  pensionnats  urbains,  qui  ne  r^uuissent 
pas  ces  conditions  d'hygiene,  sont  absolument  condamn^s.  Or,  les 
nisons  qui  font  rejeter  les  internats  pour  les  enfants  de  la  classe  aisee 
doivent,  k  plus  forte  raison,  les  faire  rejeter  pour  les  indigents,  parmi 
lesquels  les  orphelins,-  dont  nous  nous  occupons,  dont  il  faut  souvent 
reformer  les  constitutions  par  I'exercice  musculaire  et  par  un  air  vivifiant 
et  qui,  sous  peine  de  fortes  deceptions,  ne  doivent  pas  6tre  habitues 
k  la  vie  facile,  sans  souci,  sans  caract^re  pratique,  que  I'on  m^ne  dans  les 
pensionnats. 

Les  inconv^nients  signal^s  plus  haut  disparaissent  dans  le  syst^me 
du  patronat.  Ici,  les  orphelins,  confi^s  k  des  patrons,  soit  k  la  ville,  soit 
k  la  campagne,  selon  leur  ^tat  de  sante  et  le  metier  auquel  on  les  destine, 
vivent  absolument  de  la  vie  de  famille,  sont  Aleves  avec  les  autres  enfants, 
fr^quentent  les  ^coles  de  la  localite,  connaissent  les  difficuUes  qu*on 
^prouve  k  gagner  sa  vie,  s'initient  aux  details  du  menage,  apprennent 
de  bonne  heure  la  pratique  de  la  vie.  Souvent  ils  restent  dans  les 
manages  oii  ils  ont  ^te  cleves  et  dont  ils  deviennent  les  enfants  adoptifs, 
ils  s'associent  k  leur  patron  dans  Texercicc  de  son  metier,  ils  contractent 
des  alliances  dans  la  localite.  S'ils  quittent  leur  patron  pour  s'etablir, 
la  transition  n'est  pas  brusque,  comme  lorsqu'ils  quittent  Torphelinat : 
ils  ne  s'etonnent  plus  des  difficult^s  de  I'existence,  ils  savent  que  rien 
ne  vient  sans  peine;  dans  I'atmosph^re  de  liberte  relative  oii  ils  ont 
v^cu,  Os  ont  acquis  de  la  spontan^ite;  en  un  mot,  ils  sont  prepares 
aux  luttes  de  la  vie. 

Les  tout  jeunes  orphelins,  ceux  pour  lesquels  il  ne  pent  encore  ^tre 
question  d'apprentissage,  peuvent  de  meme  ^tre  places  dans  des  families, 
k  la  campagne,  quitte  k  ^tre  repris  plus  tard,  pour  etre  confies  a  des 
patrons  exer^ant  un  metier. 

Pour  que  le  systeme  du  patronat  produise  ses- fruits,  plusieurs 
conditions  doivent  etre  realisdes ;  la  premiere  est  le  choix  judieieux 
da  patron  ou  du  nourrieier,  qui  doit  ^tre  sain,  sobre  et  honnete,  autant 
que  possible  p^re  de  famille,  pour  que  sou  nouveau  pupille  puisse  etre 
Aev6  avec  les  autres  enfants,  jouissant  d^me  aisance  suffisante  pour 
qu'on  soit  s6r  que  Torphelin  obtiendra  la  nourriture  qui  lui  convient. 

M   2 
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Une  seconde  condition  indispensable  est  I'organisation  d'un  bon  service 
d'inspection  qui,  frequemment  et,  k  des  ^poques  ind^termin^,  ezerce 
une  active  surveillance  sur  Torpbeliny  s'assure  de  la  maniere  dont  on 
le  traite  et  dont  on  Tinstruity  s'enqui^re  de  son  caract^re,  de  ses  d^fauts, 
de  ses  aptitudes,  de  son  ^tat  de  sant^.  U  faut,  de  plus,  que  les  enfants 
malades  re9oivent  les  soins  necessaires  et,  s'ils  ne  peuvent  les  avoir  cbez 
leurs  patronsy  qu'ils  rentrent  k  leur  lieu  d'origine  et  soient  places  dans 
les  instituts  destin&  k  leur  traitement. 

Enfin  il  est  un  troisi^me  syst^me,  mixte,  qui  participe  des  deux 
pr^c^ents.  Les  enfants  sont  places  cbez  des  nourriciers  ou  des  patrons 
pendant  quelques  ann^es,  puis  rentrent  k  Porpbelinat  afin  de  se  perfec- 
tionner  dans  leurs  metiers.  Ce  syst^me  offre  certainement  de  grands 
avantages  sur  celui  de  Tintemement  continu.  La  sant^  de  I'orpbelin 
a  pu  s'affermir  pendant  le  sejour  cbez  le  nourricier  ou  le  patron ;  il  a 
vecu  quelque  temps  de  la  vie  de  famille  et  n'est  plus  absolument  ignorant 
des  n^cessit^s  de  I'existence  et  de  ses  difficultes.  BentrS  k  I'orpbe- 
Jinaty  Tenfant  pourra  devenir  un  ouvrier  babile,  qu'il  n'aurait  peut-^tre 
jamais  6te  cbez  son  premier  patron.  Ce  mode  d'assistance,  toutefois, 
^e  parait  £tre  applicable  que  dans  un  nombre  tr^s  restreint  de  cas, 
Jorsque  les  enfants  ont  une  intelligence  au  dessus  de  la  mojenne  et 
pr^ntent  des  aptitudes  bien  marquees  pour  un  genre  special  de  travail 
ou  des  dispositions  sinenses  a  des  ^tude«  plus  ^lev6es.  II  offre  Fincon- 
v^nienty  pour  les  administrations  et  pour  les  associations  cbaritables,  de 
devoir  maintenir  des  orpbelinats  en  permanence,  avec  leur  personnel, 
leurs  frais  d'entretien,  etc.  Encore  y  aurait-il  mojen  d'arriver  au  mSme 
but  sans  s'imposer  ces  depenses  :  on  pourrait^  placer  ces  jeunes  gens, 
exceptionnellement  dou&s,  en  pension  dans  des  families  connues  et  ils 
iraient  frequenter  les  ecoles  ou  les  ateliers  qu'on  leur  aurait  assign^. 
Cest  du  reste  la  pratique  usit^  dans  certains  ^tablissements  ferm^ 
pit  les  orpbelins,  pour  completer  leur  apprentisssage  ou  parfaire  leur 
instruction,  sont  envoy^s  cbez  des  patrons  babiles  et  bien  outill^,  ou 
.4ans  des  6coles  sup^rieures. 

Le  c6t6  financier  de  la  question  qui  nous  occupe  ne  doit  pas  ^tre 
j)erdu  de  vue;  son  examen  nous  fournira  un  £16ment  de  plus  pour 
la  r^soudre.  Les  ressources  de  la  cbarite  officielle  et  privee  sont 
jiecessairement  limitees  et  tons  ceux  qui  ont  droit  a  Tassistance  ne 
peuvent  en  jouir.  II  r^sulte  de  \k  qu'il  faut  adopter  le  syst^me  le  moins 
icoiiteux,  d^  le  moment  qu'il  oSre  toutes  les  garanties  au  point  de  vue 
du  but  k  atteindre,  de  I'avenir  des  orpbelins.  Or,  nous  trouvons  qu'en 
JBelgique,  et  il  y  a  lieu  de  croire  que  les  pays  etrangers  n'offrent  gu^re, 
sous  ce  rapport,  de  differences  avec  le  n6tre,  I'entretien  d'un  orpbelin 
<ou  d'une  orpbeline  dans  les  ^tablissements  ferm^  coiite  en  moyenne 
400  francs  par  an,  sans  compter  I'entretien  du  bA,timent  et  le  capital 
immobilis^  par  sa  construction,  tandis  que  le  placement  cbez  des  nourri- 
ciers ou  des  patrons  ne  coiite  qu'en  moyenne  1 10  francs,  qui  finissent 
pi^me  par  ne  plus  devoir  Stre  pay^s,  quand  I'orpbelin  rend  k  sa  nouvelle 
famille  assez  de  services.  La  difference  est  considerable,  et  nous  avons 
Tu  que  ce  syst^me,  le  moins  coiiteux,  est  aussi  celui  qui  repond  le  mieux 
f^u  voeu  de  I'hygi^ne  et  qui  assure  le  mieux  Tavenir  de  I'orpbelin. 
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La  r^ponse  a  la  question  pos^e  ne  saurait  done  etre  douteuset  il  faut 
snpprimer  les  orphelinats  fermes  et  les  remplacer  par  le  sjst^me  du 
patronat  ou  syst^me  familial. 

Toutefois  il  faut  reconnaitre  que  eertaines  objections  peuvent  6tro 
opposes  au  syst^me  du  patronat.  Les  enfants  naturellement  vicieux, 
ceox  chez  lequels  on  a  d^uvert  des  d^fauts  graves  ou  de  mauvaises 
tendances  ne  peuvent  pas  profiter  du  sejour  chez  un  patron  ou  mSme 
chez  un  nourricier.  Pour  eux,  la  liberte  dout  on  y  jouit  serait 
pr^judiciable.  lis  doivent  ^re  Tobjet  d'une  surveillance  incessante,  6tre 
soumis  k  une  discipline  ^ciairee  et  severe.  Le  meilleur  sjsteme  k  leur 
appliquer  est  celui  de  la  colonic  agricole,  qui  pr^senterait  toutes  les 
gaianties  au  point  de  vue  de  la  sante.  Son  iStablissement  ne  serait  pas 
on^reox  :  il  suffirait  d'une  ferme  avec  un  terrain  a  cultiver.  Sous  une 
direction  intelligente,  les  mauvaises  dispositions  des  ^l^ves  se  rectifieraient 
et  Ton  pourrait  esp^rer  que  leur  nature  d^viee  se  transformerait. 

Une  autre  categoric  d'enfants  ne  sont  gu^re  destines  k  profiter  dvt 
placement  chez  des  patrons :  ce  sont  les  scrofuleux,  les  rachitiques.     Pour  - 
enxy  la  colonic  agricole  ne  conviendrait  pas  absolument;    il  vaudrait 
mieux  la  remplacer  par  la  colonic  maritime.     Des  ^tablissement^  de  cette  > 
8orte   ont  deja  produit  des  r^sultats  tr^s  encourageants.     L'air  vivi-  . 
fiant  de  la  mer,  avec  ses  propri^t^s  particuli^res,  constitue  le  modificateur  - 
le  plus  puissant  k  mettre  en  oeuvre  dans  ces  ^tats  maladifs.     L'installa- 
tion  de  ces  colonies  ne  serait  d'ailleurs  pas  beaucoup  plus  coiiteuse  que 
celle  des  colonies  agricoles ;  rien  ne  s'opposerait  d'ailleurs  a  ce  qu'on  y 
adjoignit  une  exploitation  agricole. 

Si  les  idees  que  je  viens  d'exposer  etaient  gen^ralement  admises,  les 
associations  charitables  et  les  institutions  de  bienfaisance  officielle  r^ali^ 
seraienty  comme  je  Tai  montr^,  de  s^rieuses  Economies  qui  pourraient 
etre  utilement  employees  k  secourir  un  plus  grand  nombre  d'orphelins  et  - 
d'enfants  abandonn^s,  ou  k  creer  d'autres  oeuvres  6galement  n^cessaires. 

Ce  travail  pourrait  s'arr^ter  id.    Mais  eertaines  administrations  de-- 
grandes  villes,  qui   ont  essay6   le  systeme  du   patronat,  probablement 
dans  de  mauvaises  conditions,  paraissent  vouloir  en  revenir  k  I'orphelinat 
ferm6  ou  au  systeme  mixte  esquisse  plus  haut.     D'autres,  qui  ont  fait., 
oonstruire  k  grands  frais  des  etablissements  magni£ques,  se  d^cideraient 
pent-^tre  bien  difficilement  k  les  abandonner  et  a  recourir  k  un  autre  - 
mode  d'assistance.     Dans  ces  conditions,  il  est  n^cessaire  d'examiner 
de  quelle   mani^re   il  serait  possible  de   supprimer   les  inconv^nients 
que  nous  avons  reconnus  aux  orphelinats  et  d'autres  encore  dont  je  n'ai^ 
pasparle. 

II  est  incontestable  que,  dans  les  orphelinats,  la  vie  de  famille- 
n'existe  pas.  Les  enfants  sont  done  priv^s  de  la  meilleure  ^cole  pratique- 
qo'il  y  ait,  de  celle  qui  leur  apprend  au  prix  de  quelles  difficult^s  on  se- 
procure  le  logement,  le  v^tement,  la  nourriture  et  m^me  le  travail. 
Auasi,  quand  ils  sortent  de  I'^tablissement  k  I'age  de  18  ou  19  ans,  sont-ilfr 
parfaitement  ignorants  d'une  foule  de  choses  qui  sont  pour  eux  de  la 
•plus  grande  necessity.  Log6s  dans  des  locaux  spacieux,  bien  a^r^s,  bien 
chau£F6sy  parfaitement  amenag^s,  pourvus  de  toutes  les  commodites, 
avec  ^lairage  au  gaz  et  distribution  d'eau,  trouvant  k  heure  fixe  leur 
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couvert  4ni8  et  leur  nourriture  prepar^  ils  se  figurent  aisement  que, 
n'ayant  du  sc  donner  aucune  peine  pour  aequerir  ces  biens,  il  n'en 
saurait  etre  autrement  plus  tard.  A  leur  sortie  les  atteodent  les 
deceptions  ;*  combien  ne  voit-on  pas  d'orpbelins  qui,  entres  en  service, 
sont  tout  etonnes  de  voir  que,  dans  bien  des  maisons  bourgeoises, 
il  7  a  infinement  moins  de  comfort  que  dans  Tetablissement  qu'ils  ont 
quitt^  !  C'est  surtout  aux  filles  que  s'applique  cette  observation.  Les 
idees  de  grandeur  et  de  bien-Stre  que,  malgre  tout  le  tact  de  leurs 
maitresses,  elles  ont  emportees  de  I'orphelinat,  faussent  leur  jugement ; 
elles  sont  malheureuses  dans  les  services  o&  elles  sont  entr^,  et  changent 
bient6t  pour  entrer  ailleurs  et  finissent  parfois  dans  le  devergondage. 

Notons  que  dans  les  orphelinats,  il  existe  entre  les  enfants  Wcieux 
et  ceux  qui  ne  le  sont  pas,  une  promiscuity  qui  est  toute  au  detriment 
<le  ces  demiers.  On  sait  que,  dans  I'enfance,  I'exemple  est  contagieux, 
mais  que  le  mauvais  exemple  est  plus  souvent  suivi  que  le  bon ;  ce  sont 
done  les  vicieux  qui  g&tent  les  autres,  au  lieu  d'etre  amendes  par  eux. 
Dans  le  syst^me  du  patronat  pour  les  orphelins  normaux  et  de  la  colonie 
agricole  pour  les  vicieux,  ce  contact  n'est  pas  k  craindre.  Dans  les 
orphelinats,  il  ne  saurait  Stre  completement  6\iie.  GrILce  k  la  discipline 
qui  r^gne  dans  I'^tablissement,  les  d^fautsse  cachent,  mais  ne  disparaissent 
pas  ;  ils  ne  sont  pas  corrig^.  Et,  comme  il  arrive  des  moments  oik  la 
sun^eillance  s'endort,  oik  les  enfants  jouissent  en  oommun  d'une  liberty 
relative,  les  mauvais  corrompent  les  autres.  Qiiand  on  visite  un  orphelinat 
bien  tenu,  on  serait  loin  de  se  douter  de  cet  etat  de  choses :  grSce  k  la 
politesse  et  aux  bonnes  mani^res  inculqu^  aux  enfants,  on  est  tent£ 
de  croire  que  le  moral  repond  toujours  k  ces  excelleutes  apparences. 
Des  faits  graves  sont  venus  parfois  nous  montrer  que  ce  vemis  d'^duca- 
tion  n'est  qu'un  trompe  Toeil.  Mais  c'est  surtout  apr^s  la  sortie  des 
enfants,  quand  ils  ont  recouvr^  toute  leur  liberte,  qu'on  s'aper^oit  des 
defauts  qu'ils  ont  conserve,  tout  en  les  masquant  sous  la  dissimulation 
que  leur  internemeut  et  la  discipline  k  laquelle  ils  ont  ete  soumis  leur 
ont  fait  prendre. 

Cette  consideration  est  certainement  un  des  arguments  les  plus 
puissants  en  faveur  de  la  suppression  des  orphelinats  ferm^. 

II  faut,  de  la  part  de  la  direction,  non  seulemcnt  beaucoup  d'ener- 
^ie,  mais  beaucoup  de  talent  et  de  tact  pour  arriver  a  amender  les  enfants 
vicieux  et  pour  les  emp^her  de  contaminer  ceux  qui  sont  normaux. 

Nous  avons  vu  quelles  conditions  g^nerales  doit  remplir  I'assistance 
•des  orphelins  au  point  de  vue  de  I'hjgi&ne  et  de  la  sant^.  II  est  bien 
difficile  que  les  orphelinats  places  au  sein  des  \illes  ou  des  grandes 
agglomerations  r^pondent  k  ces  exigences.  En  n'envisageant  que  le 
c6t6  sanitaire  de  la  question,  on  admettra  que  les  orphelinats  devraient 
toujours  Stre  6tablis  a  la  campagne.  L'espiK^e,  en  ville,  est  gendraleme^t 
trop  restreint  pour  que  les  enfants  jouissent  des  avantages  de  I'air  libre ; 
d*un  autre  c6t6,  I'air  des  villes  est,  coouue  quality,  notablement  inf^- 
rieur  k  celui  de  la  campagne. 

Une  objection  que  Ton  pent  faire  au  placement  de  ces  etablisse-  ^ 
ments  en  dehors  des  agglom^rationa  ^  la  difficulte,  surtout  pour  les 
garfODAy  de  rapprentissage  dof^diiitefP- metiers*,  -^(Lblia  cette ,  objection, 
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tr^fondee,  tombe  devant  cette  consid^thtion,  que  rien  n'empecherait 
d'enseigner  la  plupart  des  metiers  h  rorpbelinat  m^mey  jusqu'&  ce  que 
les  jeones  gens  fussent  suffisamment  avances  pour  pouvoir  etre  mis 
en  pension  et  en  apprentissage  chez  des  maitres,  mieux  outilles  que 
r^tftblissement ;  en  appliquant  par  consequent  un  syst^me  mixte,  dont 
neprofitenuentque  les  jeunes  gens  ayant  montr^  d'heureuses  dispositions, 
permettant  d'esp^rer  qu'ils  se  perfectionneront  dans  Fexereice  de  leur 
metier ;  de  mSme  ceux  qui  montrent  des  aptitudes  speciales  k  T^tude 
seraient  envoyes  dans  des  ecoles  sup^rieures ;  mais  les  uns  et  les  autres 
formeraient  I'exception,  et  Torphelinat  serait  apte  &donner  k  lag^n^ralite 
I'instruction  primaire  et  une  eonnaissance  suffisante  des  metiers  pour 
pouroir  devenir  de  bons  ouMiers,' 

Pour  les  filles,  le  placement  k  la  campagne  n'offre  aucun  incon- 
venient, les  metiers  qu'elles  sont  appeldes  k  exercer  pouvant  tou jours 
s'enseigner  a  I'interieur  de  Tetablissement  et  ne  n^cessitant  jamais  de 
d^placements. 

Que  I'orpbelinat  soit  construit  k  la  ville  ou  ct  la  campagne,  il  doit  en 
tons  cas  ^re  pounru  des  installations  n^cessaires  pour  developper  le 
corps,  augmenter  la  r&sistance  vitale,  empecber  r^closion  des  maladies 
her^ditaires,  combattre  le  d^veloppement  et  la  propagation  de  la 
tnberculose,  des  maladies  zymotiques,  de  Topbtalmie  granuleuse.  La 
gymnastique  et  la  natation  sont  indispensables  aux  deux  sexes,  pour 
augmenter  les  forces,  developper  barmoniquement  le  corps,  lui  donner 
de  la  souplesse  et  de  Tagilite,  lui  communiquer  de  la  resistance.  Au 
point  de  vue  de  la  tuberculose,  tout  individu  qui  tousse  doit  etre  tenu 
pour  suspect,  surtout  quand  il  est  issu  de  parents  morts  jeunes  et  qu'il 
est  lui-m^me  de  faible  constitution.  Connaissant  la  contagiosity  de  la 
tuberculose  par  les  poussi^res  de  cracbats  dess^cbes,  on  evitera  que  les 
tousseurs  ne  cracbent  sur  les  plancbers  ou  dans  leurs  moucboirs. 

Les  enfants  predisposes  aux  maladies  bereditaircs  et,  en  general, 
tons  les  enfants  qui,  sans  etre  malades,  sont  malingres,  cbetifs,  porteurs 
d'engorgements  ganglionnaires,  etc.,  doivent  ^tre  soumis  outre  les 
exercices  corporels,  k  une  medication  preventive  destinee  k  fortifier 
leor  constitution  et  consistant  dans  I'administration  de  moyens  recon- 
fortants  et  resolutifs,  parmi  lesquelles  Tbuile  de  foie  de  morue,  les 
fermgineux  et  les  iodes  tiennent  le  premier  rang. 

Pour  eviter  la  propagation  de  Topbtalmie  granuleuse,  qui,  dans 
les  intemats,  fait  de  nombreuses  victimes  et  est  eminemment  contagieuse, 
on  veillera  k  ce  que  cbaque  enfant  ait  son  essuie-mains  special  et  ne 
puisse  se  servir  de  celui  des  autres. 

La  teigne  faveuse  et,  en  general,  les  maladies  contagieuses  du  cuir 
dievelu  se  propagent  egalement  avec  grande  rapidite.  La  meilleure 
mesure  k  prendre  contre  elles  est  de  tenir  les  cbeveux  courts,  d'interdire 
aux  enfants  de  se  servir  du  couvre-cbef  I'un  de  I'autre  et  d'isoler 
soigneusement  ceux  qui  en  sont  atteints. 

On  connait  bien  aujourd'bui  le  mode  de  propagation  des  maladies 
zymotiques;  il  est  inutile  de  les  passer  en  revue.  Qu'il  nous  suffise 
de  faire  k  leur  propos  une  recommandation.  Les  enfants  qui  en 
presentent  les  prodromes  doivent,  autant  que  possible,  6tre  immediate- 


184  Section  IF. 

m 

ment  transMres  dans  les  h6pitaux.  Mais,  comme  I'hftpital  peut-^tre 
assez  ^loign^  et  que  la  nature.de  la  maladie  n'est  pas  toujours  reconnue 
des  Tabord,*  chaque  orphelinat  doit,  outre  Tinfirmerie,  qui  est  destin^ 
aux  blessures  et  aux  simples  indispositions,  contenir  une  ou  deux 
chambres  d'isolement,  afin  de  pouvoir  y  mettre  les  cas  de  maladies 
contagieuses  qu'on  ne  pourrait  envoyer  a  Thftpital,  ainsi  que  les  caff 
douteux.  Ces  chambres  d'isolement  doivent  etre  soigneusement  desin- 
fect^  chaque  fois  qu'elles  ont  6t6  employees. 

Naturellement,  pour  que  toutes  ces  prescriptions,  dont  aucune  n'est 
superflue,  puissent  6tre  executees,  Torphelinat  sera  place  sous  la 
surveillance  incessante  d'un  medecin  et,  de  plus,  la  direction  devra 
posseder  des  notions  d'hygi^ne  assez  etendues. 

Un  orphelinat,  d'ailleurs,  ne  pent  produire  de  bons  resultats  que  si 
le  personnel  charge  de  la  direction,  de  la  sun-eillance,  de  I'enseignement, 
est  judicieusement  choisi :  les  nombreuses  qualit^s  qu'on  doit  exiger  de 
ce  personnel  rendent  ce  choix  diflScile.  Les  personnes  qui  le  composent 
doivent  fitre  saines,  vigoureuses  et  morales.  II  faut  qu'elles  possMent 
one  autorit^  suffisantc  pour  exercer  sur  les  enfants  une  influence 
psychique  pr6pond6rante ;  de  plus  leur  perspicacity,  leur  talent  d'observa- 
tion  doivent  fitre  assez  grands  pour  qu'elles  soient  capables  d'etudier  le 
caract^re  et  les  dispositions  des  enfants  qui  leur  sont  confies,  de  maniere 
k  combattre  les  tendances  her^itaires  au  vice  et  a  reconnaitre  les 
aptitudes  de  chacun. 

Le  personnel  doit  toujours  ^tre  penetr^  de  cette  idee,  qu'il  n'a  pas 
affaire  k  un  internat  ordinaire,  dont  les  ^l^ves,  apr^s  leurs  etudes  finies, 
rentreront  dans  leurs  families,  oik  ils  trouveront  les  conseils  et  I'assistanoe 
ndcessaires   pour  se  faire  une  position ;   mais  que,  des    leur  sortie  de 
r^tablissement,  iLs  seront  reduits  a  leurs  propres  forces  et  ne  i)ourront 
compter  sur  aucune  aide  ix)ur  faire  leur  chemin  dans  le  monde.     De 
Ik  I'obligation  de  rester  toujours,  avec  eux,  sur  le  terrain  pratique,  afin 
de  leur  ^viter,  dans  I'avenir,  des  disillusions.     L'administration,  de  sod 
c6t^,  ne  perdra  jamais  ce  but  de  vue.     Aussi  le  regime  alimentaire^ 
I'habitation,  le  vfitemcnt,  tout  en  repondant  parfaitement  aux  prescrip- 
tions  de  I'hygi^ne,  seront-ils  simples  et   excluront-ils  tout  luxe,  tout, 
raffinement.     Les  orphelinats  anciens  ^taient  fort  d^fectueux  au  point 
de  vue  hygi^nique ;  bien  des  orphelinats  modernes,  que  nous  connaissons, 
p^hent  par  un   exc^s   contraire:    ce  sont  de    veritables  palais  oJt  se 
rcncontrent  toutes  les  commodit^s  de  la  vie.     Aussi,  quand  des  jeunea 
filles,  61ev^s  dans  ces  somptueux  dtablissements,  oii  elles  trouvent  da 
Teau  et  des  d6versoirs  k  tons  (les  Stages,   des  machines  k  laver,  etc., 
deviennent  servantes  dans  des  maisons  de  petits  bourgeois,  sont-elles 
d^paysees;   elles  ne  comprennent  pas   qu'il   faille  aller  pomper  I'eau,. 
porter  des  seaux,  faire  la  lessive   k  la  main  et  bicn  d'autres  travaux 
auxquels  on  ne  les  a  pas  habituees.     II  serait  tr^s  utile  de  leur  faire. 
mener,  le  plus  souvent  possible,   la  vie  de  famille.     On  les  enverrait 
de  temps  en  temps,  par  groupes  d'une  demi-douzaine,  sous  la  conduite 
d'une  maitresse,  passer   quelques  semaines   k  la  campagne,   dans  une 
petite    maison,    ou    elles    feraient    elles-memes   tout   I'ouvrage;    cette 
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education  pratique  servirait  plus  a  leur  hygiene  morale  que  tons  les 
discours  et  tous  les  conseils  d^pourvus  de  sanction. 

Si  de  la  vie  materielle  nous  passons  a  la  vie  intellectuelle,  les 
m^mes  ^ueils  sont  a  6viter.  Sans  doute  il  faut  donner  Tinstruction 
aux  orphelins  des  deux  sexes,  et  m^me  une  instniction  solide,  develop- 
pant  le  jugement  et  donnant  des  idees  justes.  D'une  mani^re  gen^rale, 
Tenseignement  doit  6tre  professionnel.  Aller  plus  loin,  c'est  risquer  de 
donner  a  ces  enfants  d^sherites  des  id^es  ambitieuses,  qu'ils  ne  pourront 
realiser  plus  tard :  c'est  en  faire  des  declasses,  rougissant  de  leur 
position,  ne  sachant  pas  la  remplir  et  incapables  d'acquerir  celle  k 
laquelle  ils  aspirent.  L'instruction  toutefois,  tout  en  6tant  pratique,  ne 
sera  pas  trop  aride.  On  enseignera  le  dessin,  qui  pent  toujours  Stre 
utile  dans  une  foule  de  professions,  et  meme  indispensable ;  on 
enseignera  ^galement  la  musique  vocale,  qui  el^ve  I'intelligence  et 
procure  une  agr^ble  distraction. 

Exceptionnellement,  les  enfants  jouissant  d'une  bonne  sant^  et 
montrant  des  dispositions  speciales,  pourront  ^tre  prepares  aux  Etudes 
superieures. 

Quant  au  choix  des  metiers,  il  dependra  n^cessairement  des 
aptitudes  des  enfants,  des  dispositions  qu'on  leur  a  reconnues,  de  leur 
adresse,  etc.  Mais,  de  plus, .  il  faudra  tenir  grand  compte  de  leur 
etat  physique.  Ainsi,  il  serait  illogique  et  daugereux  de  faire  apprendre 
le  metier  de  couturi^e  ou  de  lingere  a  des  jeunes  filles  faibles  de 
constitution,  anemiques,  issues  de  parents  tuberculeux,  ou  predisposees 
a  la  melancolie  et  dont  Tun  des  ascendants  aurait  ete  atteint  d'alienation 
mentale.  Pour  les  gar9ons,  il  serait  tout  aussi  mauvais  dVnseigner  un 
metier  a  poussi^res  irritantes,  comme  celui  de  tailleur  de  pierres  ou  de 
boulanger,  a  ceux  qui  sont  predisposes  aux  maladies  des  voies  respira- 
toires.  Les  qualites  physiques  de  Tenfant  doivent  done,  plus  mSme 
que  leurs  aptitudes,  determiner  le  genre  de  profession  auquel  on  lea 
destine. 

En  th^se  g^nerale,  il  faut  eviter  les  metiers  qui  ch6ment  une 
partie  de  rann^e.  La  continuite  du  travail  est  une  regie  de  discipline 
et  de  morality.  Si  des  metiers  k  chdmage  pouvent  ^tre  impundment 
exerces  par  les  jeunes  gens  vivant  dans  leurs  families,  il  n'en  est  pas 
de  meme  pour  les  orphelins,  qui,  d^s  leur  sortie  de  Tetablissement, 
doivent  pouvoir  immediatcment  gagner  leur  vie. 

La  fa^on  dont  les  metiers  sont  enseignes  me  rite  egalement 
consideration.  S'il  est  utile  d'initier  les  jeunes  gens  aux  proced^s  les 
plus  perfectionnes,  ^  Toutijlage  le  meilleur,  il  ne  faut  pas  oublier  que  les 
ateliers  dans  lesquels  ils  entreront  ne  rempliront  pas  toujours  ces 
conditions  et,  pour  leur  Eviter  des  deceptions,  pour  empecher  mSme 
qu'ils  ne  soient  consideres  comme  incapables,  on  fera  bien,  pendant 
leur  apprentissage,  de  leur  appendre  k  exercer  leurs  metiers,  m^me  dans 
des  conditions  defectueuses,  comme  ils  les  rencontreront  peut-etre  plus 
tard  dans  la  vie. 

Dans  bien  des  pays,  on  fait  une  distinction  entre  les  soins  k  donner 
aux  orphelins  et  ceux  que  redament  les  enfants  trouves  et  abandonnes. 
Cest  un  tort,  k  mon  avis.     Les  uns  et  les  autres,  hon  seulement  ont  droit 
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h  la  sollicitude,  mais  doivent  £tre  soumis  au  m^me  traitement,  paisqne 
les  uns  et  les  autres  se  trouvent  dans  une  position  identique,  vis-i-vis 
de  la  soci^t^.  En  parlant  tonjonrs  des  orphelins,  il  est  bien  entendu 
que  j'appliqne  les  monies  principes  aux  enfants  trouves  et  abandonn^s. 

Je  n'ai  pas  voalu  traiter  ici  toutes  les  questions  qui  se  rattachent 
k  TMucation  dee  orphelins;  beaueoup  d'entre  elles  sent  d'ordre 
administratif.  0*est  le  e6t^  hjgi^nique  seul  dn  probl^me,  qui  m'a 
pr^ocoup^, 

Les  observations  qui  prfcMent  peuvent  se  r^sumer  ainsi :  Vie  de 
famille  pour  les  orphelins  normaux ;— -colonies  agricoles  pour  ceux  qui 
sont  vicieux ;— colonies  maritimes  pour  ceux  dont  la  constitution  est 
d^labr^e ;  en  consequence :  suppre^on  des  orphelinats  ^— et,  quand  les 
orphelinats  sont  maintenus,  prescriptions  sp^iales  pour  la  sant^ 
physique  et  Thygi^ne  morale  des  pupilles. 


Ueber  die  Nothwendigkeit  der  BeconTalescentenliaxuser  far  Snder. 

VON 

Marianne  Nioo, 
VolksschuUehrerin  in  Komeuburg  nachst  Wien  in  Nieder-Oesterreich. 

Unser  Jahrhundert  ist  so  reich  an  Schopfungen,  welche  die  Yer- 
besserung  der  sanitaren  Verhaltnisse  unseres  Erdballes  regeln  sollen, 
dass  es  eigentlich  das  Jahrhundert  der  Hygiene  genannt  zu  werden 
verdient.  Auch  bei  uns  in  Oesterreich  wetteifern  Humanitatsanstalten 
der  verschiedensten  Art,  den  Jammer  und  das  Elend  der  leidenden 
Erdenburger  weniger  fiihlbar  zu  machen,  ja,  vollig  zu  bannen.  Die 
grossartigsten,  gediegensten  Elrankenanstalten  fiir  Erwachsene  und 
Kinder  geben  Zeugnis  hievon. 

Weit  entfernt,  auch  nur  im  geringsten  daran  zu  denken,  mich  mit 
den  gelehrten  Yortragen  der  Congressmitglieder  messen  zu  wollen, 
wahlte  ich  mein  Thema  als  Bildnerin  der  Jugend  und  bitte,  es  auch  in 
diesem  Sinne  aufzunehmen. 

Wie  manches  Kind  wurde  durch  die  aufopfernde  Sorgfalt  des 
Spitalarztes  am  Leben  erhalten  und  kehrt,  dem  Todesengel  wie  durch 
ein  Wunder  entrissen,  geheilt  in  seine  Familie  zuriick. 

Armes  Kind !  Jetzt  erst  bediirfte  es  einer  verdoppelten  Pfl^e ; 
jedes  Liiftchen  sollte  abgehalten  werden,  der  noch  geschwachte  Magen 
soUte  durch  zweckentsprechende  Nahrung  gestarkt  werden  und  sollte 
erst  wieder  lemen  die  heimische  derbe  Kost  zu  vertragen,  die  zartlichste 
Sorgfalt  sollte  jeden  Schritt  uberwachen  und  nicht  das  kaum  genesene 
Kind  in  das  toUe  Gbtriebe  einer  von  G^undheit  strotzenden  Kinderschar 
mit  einbezogen  werden,  welche  an  den  noch  geschwachten  Korper  oft 
Zumuthungen  stellt,  denen  er  noch  nicht  gewachsen  ist.  Mit  einem 
Wi)rte,  was  Gk>ld  fiir  ein^gesuideB  Kind.isty  das  ist  oft  Gift  fur  ein  eben 
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genesendes  Kind,  fur  ein  Kind,  dessen  Organismus  arg  zerriittet  war^ 
das  sich  erst  kraf  tigen  sollte. 

Fragen  wir  die  Herren  Aerzte  und  sie  werden  hunderte  von  Fallen 
aofzahlen  konnen,  in  welchen  sie  erkrankte  Kinder  mit  Anwendung 
ihrer  ganzen  Knnst  gerettet  haben,  die  aber  in  der  Zeit  ihrer  Becon- 
valescenz,  da  es  ihnen  an  richtiger  Nahnmg  mangelte,  da  sie  einer 
gnten  Luft  entbehren  miissten,  dem  Sieehthume  verfielen  und  so  fur  die 
Menschheit,  fur  den  Staat  verloren  waren.  Wurden  sie  nicht  sofort 
eine  Beute  des  Todes,  so  hatten  sie  oft  noch  ein  argeres  Los,  sie 
wurden,  wenn  sie  am  Leben  blieben,  Krfippel,  \inbrauchbare  Menschen, 
eine  Last  der  Gemeinde,  des  Staates.  Dem,  geehrte  Versammelte,  ware 
abznhelfen  :  Man  errichte  eigene  Beconvaleseentenhauser  nicht  nur  fur 
die  aus  den  Spitalem  entlassenen  Kinder,  sondem  iiberhaupt  fiir  solche 
Kinder,  deren  Yerhaltnisse  es  nicht  gestatten,  dass  ihnen  die  liebevolie 
Pflege  und  Aufmerksamkeit  wahrend  der  Zeit  ihrer  Beconvalescenz  von 
der  Familie  zutheil  wird,  damit  sie,  erst  erstarkt,  dem  Alltagsleben  im 
Ereise  der  Armuth  iibergeben  werden  und  so  die  Zumuthungen,  welcbe 
diese  an  die  Jugend  stellt,  leichter  ertragen  konnen. 

An  guten  Rathschlagen  von  uns  aus  fehlt  es  nicht,  doch  der 
Armuth  ist  wohl  schwer  rathen  und  so  verfallt  das  arme  Kind  oft  nicht 
nor  korperlich,  sondem  oft  auch  geistig,  und  ich  konnte  hunderte  von 
Fallen  bezeichnen,  wo  geistig  geweckte  Kinder  nach  Scharlaeh-,  Maseru-, 
Blattemepidemien  und  anderen  verheerenden  Krankheiten,  nach  ihrer 
€knesung  zu  schwach  waren,  die  gebotene  geistige  Kost  aus  Mangel 
an  gehdriger  Elraft  zu  verdauen  und  so  geistig  mehr  oder  minder 
verkamen. 

Konnen  Sie  mir  es  verargen,  dass  ich  als  Bildnerin  der  Jugend 
Ihnen  ganz  begeistert  die  Schilderung  dieser  Wohlthatigkeitsanstalt 
mache,  welche  die  Hochherzigkeit  des  Ehepaares  August  und  Amalie 
Herzmanskj  aus  Wien  zu  Stande  gebracht,  um  so  recht  wiirdig  den 
25jahrigen  Bestand  ihres  G^schaftes  zu  feiern,  welches  hier  in  England 
dnrch  seinen  Export  eben  so  gut  bekannt  ist,  als  bei  uns  zu  Lande. 
£s  wurde  hier  eine  bleibende  Statte  fiir  ewige  Zeiten  geschaffen,  um 
den  fruher  bezeichneten  Uebeln  und  Gefahren  einen  machtigen  Damm 
zu  setzen:  es  ist  das  I.  Muster-Beconvalescentenhaus  fiir  die  aus 
den  Spitalern  Wiens  geheilt  entlassenen  Kinder  in  Weidlingau  im 
Wurzbachthale  in  Nieder-Oesterreich.  In  Weidlingau,  eine  reizende 
Sommerfrische,  wmrde  es  auf  einem  der  schonsten  Funkt^  errichtet. 
Das  EEauptgebaude,  ein  imposanter  Ban  im  italienischen  Stile,  umflossen 
von  Sonnenlicht  und  milder  ozonreicher  Luft,  steht  einladend  auf  einer 
Anhohe  und  dient  den  armen  aus  den  Spitalern  Wiens  geheilt  entlassenen 
Eindem  zum  Aufenthalte  von  Mai  bis  October  jeden  JjEthres.  Durch 
vorsorgende,  aufopfemde  Betreuung  wird  die  schwache  Lebensflamme 
der  armen  Kinder  neu  angefacht  und  erhalten. 

Wundarschone  Baume  und  Pflanzengruppen,  desgleichen  auch  ein 
Springbrunnen,  erfreuen  den  Besucher  und  iiberall  bemerkt  man  auf 
weissen  Taf  elchen  die  Namen  der  Baume  und  Qestraucher  angebracht. 
Eine  zweiarmige  Treppe  fuhrt   uns  auf   eine  im    Parterre    liegende 
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Veranda,  die  breit  genug  ist,  um  den  Kindern  an  Tagen,  wenn  die 
Gh.rtenwege  feucht  sind,  Aufenthalt  zn  gewahren.  Von  hier  kommen 
wir  durch  eine  Fliigelthure  in  einen  hohen,  luftigen  mit  den  Bildniflsen 
der  Stifter  geschmiickten  Saal,  der  zu  beiden  Seiten  Tische  und  Stuhle 
bat.  Grosse  Wandschranke,  viele  interessante  Ansebauungsg^enstande 
entbaltendy  befinden  sicb  an  den  Wanden  und  selbst  diese  baben 
Stellagen  mit  interessanten  Anscbauungsgegenstanden,  meist  aos  fremdea 
Landem  und  Erdtbeilen.  Diese  werden  an  Regentagen  Vorgezeigt,  und  ' 
so  lernen  die  Kinder  in  bunter  Reibenfolge  tausenderlei  interessante 
Objecte  kennen,  die  nicbt  des  Unterrichtes  wegen  vorgezeigt  werden, 
sondern  nur  da  sind,  damit  der  Qeist  angenebm  angeregt  werde  und  nicbt 
erscblaffe. 

Aueb  die  Freude,  etwas  zu  schafiFen,  ist  den  Beconvalescenten 
gegonnt.  Die  fiir  alles  bedacbte  Griinderin  sorgte  fur  Begentage 
vor,  indem  sie  aus  Stoffabfallen  und  Mustern  ibres  Manufacturgescbaftes 
die  reizendsten  praktiscben  Gegenstande,  als  Tascbcben,  Untertassen, 
Rabmen,  Edekcben  u.  a.  Dinge  anfertigen  lasst,  welcbe  dann  Eigentbum 
der  Kinder  werden.  Aus  diesem  Saale  kommt  man  in  einen  breiten,  mit 
Teppicben  belegten  Corridor,  und  durch  die  gegenuberli^ende  Tbur 
treten  wir  in  einen  luftigen  Speisesaal.  Zwei  Reihen  nacb  der  Grosse 
der  Kinder  zu  regulierende  Tiscbe  und  Banke  fallen  uns  bier  ins 
Auge.  Bemerkenswert  sind  die  zum  Hineinstellen  der  Teller  gemacbten 
OefiFnungen  in  den  Tiscben,  damit  genau  die  Distanz  beim  Sitzen 
eingebalten  wird,  und  die  Teller  nicbt  binabgeworfen  werden  konnen. 
Jedes  Kind  bat  bier  eine  Lade,  in  welcber  das  Besteck,  der  Trinkbecber 
und  der  Teller  nummeriert  sind  und  genau  mit  seiner  Aufnabmsnummer 
iibereinstimmen . 

Ira  Parterre  befindet  sicb  nocb  das  Ordinal ionszimmer  des  Arztes, 
in  dem  aucb  die  Aufnabme  gescbiebt.  In  dem  daselbst  befindlicben 
Aufnabmsprotokoll  werden  alle  Kinder  und  aucb  die  Krankbeit,  von 
welcber  sie  genesen  sind,  verzeicbnet. 

Anatomiscbe  Gegenstande,  Instrumente  und  Wascbbecken  befindep 
sicb  bier.  Anstossend  ist  ein  Sprecbziramer  mit  einer  Bibliotbek  und 
einem  Cla\^ere ;  dies  zur  Zerstreuung  der  Kinder.  Das  Puppenzimmer 
ist  im  Bodenraume  des  Mittelbaues  eingericbtet,  der  in  einen  Spielsaal 
umgcwandelt  ist ;  docb  befinden  sicb  die  Kinder  bier  nur  an  Regentagen^ 
da  sie  ja  die  ganze  Zeit  iiber  im  Freien  gebalten  werden. 

Die  15  Meter  langen  Scblafsale  sind  sebr  gut  ventiliert  und  baben 
so  wie  aucb  die  iibrigen  Raume  Hcizvorricbtungen,  welcbe  oft  im 
Frubjabre  und  Herbste  scbon  sebr  nothwendig  waren. 

In  weitem  Abstande  steben  bier  in  jedem  der  Scblafsale  Bettcben 
aus  massivem  Eisen,  welcbe  durcb  eine  telegrapbiscbe  Leitung  mit  dea 
Zimmern  der  Warterinnen  in  Verbindung  steben,  so  dass  das  Kind  nur 
an  einem  am  Kopfende  des  Bettcbens  befindlicben  Taster  driicken  darf,, 
um  dieselben  berbeizurufen,  obne  die  iibrigen  Kinder  im  Scblafe  zu 
storen.  Am  Kopfende  des  Bettcbens  ist  nocb  eine  sinnreicbe  Vorricb- 
tung  angebracbt,  es  befindet  sicb  daselbst  eine  Niscbe  zum  Aufnebmen 
eines  Glases  Wassers  oder  der  verordneten  Arzenei.  Ueber  die  Niscbe 
ist  ein  Vorbang  mit  einem  Sprucblein  gezogen. 
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Jedes  Bettchen  besteht  aus  einer  Drahtmatratze,  und  daruber  eine 
Matratze  aus  Bosshaar  mit  daruber  geknopfeltem  Leiiituch,  dass  sie  im 
Bedarfsfalle  schnell  umgewendet  werden  kann. 

Damit  die  Kinder  sicb  wabrend  des  Scblafes  nicht  abdecken  konnen, 
ist  die  iiberzogene  Steppdecke  mit  Elastik  befestigt.  Ausserdem  bat 
jedes  Kind  nocb  eine  gebakelte  Decke. 

An  die  Ankleidezimmer  scbliesst  sicb  das  Badezimmer.  Dort 
befinden  sicb  Wascbtiscbe  mit  den  notbigen  Utensilien  und  in  der 
Mitte  ein  Yollbad  aus  Zink  mit  warmer  und  kalter  Leitung,  welcbes 
10  Kinder  fassen  kann.  Ausserdem  befinden  sicb  bier  nocb  Wannen 
za  Einzelnbadem  mit  mineraliscben  Zusatzen.  Die  einzelnen  Stock- 
werke  baben  nocb  geraumige  biibscb  ausgestattete  Zimmer  flir  die 
Pfi^erinnen,  ein  Isolierzimmery  wenn  ein  Kind  pldtzlicb  erkrankt,  und 
die  Wascbeverwabrung.  Grosse  bobe  Kasten  bergen  reicblicbe  Vorratbe 
von  Bettwascbe,  Leibwascbe  und  EEauswascbe,  welcbe  in  grosster 
Ordnung  bier  aufgestapelt  liegen. 

Der  luftige  Garten  wird  baufig  zu  Bundgangen  beniitzt  und  fubrt 
aufwarts  zu  einem  berrlicb  angelegten  Spielplatze.  Hacbitiscbe  Kinder, 
und  solcbe,  denen  es  frommt,  baben  bier  einen  grossen  Sandbaufen,  auf 
welcbem  sie,  wenn  er  von  der  Sonne  durcbwarmt  ist,  verscbiedene 
anr^ende  Spiele  spielen. 

Um  7  Ubr  morgens  steben  die  Kinder  auf,  um  7j8  Ubr  abends 
geben  sie  zu  Bette  und  der  grosste  Tbeil  des  Tages  ausser  den  Essstunden 
wird  im  Freien  zugebracbt.  So  wie  die  innere  Einricbtung,  wurde 
aucb  die  ganze  Verpflegung  von  der  Griinderin  in  Erwagung  gezogen. 

Eine  einfacbe,  naturgemasse,  scbmackbafte,  sattigende  Kost, 
welcbe  animaliscbe  und  vegetabiliscbe  NabrstolTe  in  ausreicbender 
Menge  entbalt,  win!  den  Kindern  geboten.  Es  wird  darauf  Biicksicbt 
genommen,  dass  den  Kindern  die  Nabrstoffe  in  den  ricbtigen 
Mengenverbaltnissen  durcb  die  Speisen  zugefubrt  werden,  die  Speisen 
Abwecbslung  bieten  und  scbmackbaft  und  gar  zubereitet  sind  und  dem 
Sattigungsbediirfnis  der  Kinder  voUig  entsprecben.  Aucb  ist  Begel, 
dass  denselben  alle  2  Stunden  Nabrung  und  Trunk  gereicbt  wird. 

Zum  Frubstiicke  erbalten  die  Beconvalescentcn  Milcb  oder 
Eicbelkaffee,  zum  Gubelfriibstiicke  mit  Scbinken  oder  Braten  belegtes 
Brod,  zum  Mittagsossen  Bindsuppe,  Fleiscb  und  Gemuse,  zur  Jause 
Butterbrod  mit  Bettig,  oder  Obst,  zum  Nacbtmal  Milcbspeise  oder 
Gemuse  mit  Beilage  von  Fleiscb.  An  Sonn-  und  Feiertagen  bekommen 
sie  mittags  Suppe,  Braten  mit  Salat  oder  Compott  und  Meblspeise. 
Ausserdem  erbalten  jene  Kinder,  denen  der  Arzt  es  verordnet,  Botbwein 
zmn  Getranke. 

Gepflegt  werden  die  Kinder  von  4  barmbcrzigen  Scbwestern, 
zu  deren  Beibilfe  nocb  mebrere  weltlicbe  Personen  bestimmt  sind. 
Ausserdem  wird  das  Befinden  der  Kinder  vom  Anstaltsarzte  und  vom 
Ortsarzte  iiberwacbt. 

Die  im  Beconvalescentenbause  aufgenommencn  Kinder  litten  an 
allgemeinen  Ernabrungsstorungen ;  als :  Blutarmut,  Bleicbsucbt,  Bba- 
cbitis,  Scropbulose  n.  a.  m.     Ferner  an  Erkrankungen   des  Nerven- 
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systemes,  als  :  Epilepsie,  Veitstanz,  Hysterie,  Lahmung  nach  Diphteritisy 
Starrkrampf  u.  a.  m. ;  an  Erkrankangen  der  Bespirationsorgane,  als : 
Bronchialkatarrh,  Lungen-  iind  HippenfeUentzundung,  Lnngentnbercalose 
n.  a.  m. ;  Erkrankungen  der  Yerdauungsorgane,  als :  Magen-,  Dunn- 
nnd  Dickdarmkatarrh,  Blinddarm-  tind  Bauchfellentzundiing,  Magen- 
blutung  u.  a.  m.;  an  Krankheiten  der  Haut,  an  Erkrankungen  der 
Gelenke,  der  Knochen,  der  Augen,  an  Verletzungen,  Neubildungen 
und  Infection skrankheiten,  doch  werden  mit  letzteren  Krankheiten 
Behaftete  erst  dann  aufgenommen,  wenn  dieselben  mindestens  8  Tage, 
nach  der  Entlassung  aus  dem  Spitale  gerecbnet,  in  bauslicher  Pflege 
zugebraeht  hattcn.  Die  Kinder  waren  im  Alter  von  4  bis  14  Jahren, 
und  die  Summe  der  sammtlichen  Verpflegstage  in  den  Jabren  1888  und 
1889  belauft  sich  auf  6,790  und  auch  1890  war  es  so. 

Die  Leitung  des  okonomischen  Theiles  fiihren  Herr  August  und 
Frau  Amalic  Herzmansky,  welche  auch  sammtlicbe  Kosten  bestreiten. 

Was  wird  z.  B.  aus  Kindern  oft,  welche  nach  uberstandenen  Maseru, 
Blattera,  Scharlach  und  anderen  Krankheiten,  ihre  Eeconyalescenz  in 
einer  dumpfen  Stube  ohne  die  geringste  Sorgfalt  und  Pflege  durch- 
machten  ? 

Im  Schulleben  haben  wir  oft  die  traurigsten  Beweise  davon. 
Geistig  gewecktc  Kinder,  die  ahnlichen  Krankheiten  anheimiielen,  sahen 
wir  sichtlich  herabkommen  wieder. 

Tagtaglich  horen  wir  bittere  Klagen  nicht  nur  iiber  unbrauchbare, 
krankclnde,  sondern  auch  iiber  sittlich  verkommene  Menschen,  und 
der  Mangel  einer  brauchbaren  GK^neration  macht  sich  iiberall  fiihlbar. 
Selbst  wenn  wir  Laien  nachforschen  wiirden,  finden  wir,  dass  die 
Verkommenheit  der  meisten  Menschen  die  Folge  einer  krankhaften, 
nicht  normal  verlebten  Jugend  ist. 

Der  Staat  aber  braucht  cine  gesuudc  Generation,  dicse  aber  wird  so 
lange  nicht  bestehen,  als  man  nicht  ein  besonderes  Augenmerk,  nicht 
nur  den  vollkommenen  und  unvoUkommenen  Kindern,  sondern  auch 
denen  zuweiset,  welche  einer  Kinderkrankheit  unterworfen  waren. 
Man  crrichte  daher  Kcconvalescentenhauser  f iir  genesende  Kinder,  deren 
Elteru  nicht  im  Stande  sind,  auch  noch  wahrend  dieses  so  wichtigen 
Ueberganges  von  der  Krankhcit  zur  volligen  Gesundheit  denselben  eine 
besonderc  Pflege  angedeihen  zu  lai^sen. 

Der  Menschheit  wiirde  alljahrhch  eine  nicht  zu  unterschatzende 
Anzahl  vielleicht  kiinftiger  Zicrden  erludten  werden  und  auch  gesunde 
geistige  und  dadurch  sittliche  Zustande  jedeufalls  in  vielen  Fallen 
erreicht  werden. 

Meine  Bitte  geht  nun  dahin,  der  VII.  internal ionale  Congress  fiir 
Hygiene  und  Demographic  nehme  den  von  mir  erstattcten  Vortrag  nebst 
dem  Berichte  iiber  das  vom  Ehepaar  August  und  Anialie  Herzmansky 
gegriindete  I.  Reconvalescentenhaus  zu  Weidlingau  im  Wurzbachthale 
in  Nieder-Oesterreich  nachst  Wien  zur  geneigten  Kenntnis  und  l>efiirworte 
folgende  von  mir  gestellte  Resolution  :  Der  VII.  inter uationale  Congress 
fur  Hygiene  und  Demographic  sprichi  die  dringende  Nothwendigkeit 
aus,  dass,  um  den  immer  mehr  zu  Tage  tretenden  Klagen  von  unbrauch- 
baren,  krankelnden  und  siechen  Menschen  wirksam  Abhilfe  zu  schaffen. 
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ausserhalb  grosser  Stadte  Eeconvalescentenhauser  fur  Kinder  von 
Gemeindeny  vom  Lande  oder  vom  Staate  zu  errichten  seien,  in  welchen 
nicbt  nur  den  aus  den  Spitiilem  entlassenen,  sondem  iiberhaupt  alien 
jenen  Kind^m  Pflege  in  ihrer  Reconvaleseenz  zntheil  werde,  deren 
Familien  nieht  in  der  Lage  sind,  dazu  die  nothigen  Erfordernisse 
aafzubringen. 

Denn  wahrlieh  meiner  innersten  Ueberzeugimg  nach,  werden  die 
Summen,  welche  Q^meinde,  Land  und  Staat  hiefiir  nnwenden,  sich 
reichlich  verzinsen  und  in  dem  Masse  als  man  darangeht,  Beconvalescen- 
tenhsuser  fur  die  Jugcnd  zu  errichten,  werden  die  bedeutend  grosseren 
Auslagen  fiir  Spitaler  Irren-  und  Siechenbauser  schwinden  und  eine 
bessere,  tiichtigere  GFeneration  der  am  hoebsten  dafiir  anzuseblagende 
Qewinn  sein  !* 
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Every  one  is  more  or  less  touched  by  anything  painful  in  the 
condition  of  a  young  child.  There  is  nothing,  perhaps,  that  stirs  the 
common  human  indignation  more  quickly  than  the  sight  of  cruelty 
practised  upon  a  child.  We  cannot  bear  to  think  of  young  children 
insufficiently  fed,  or  insufficiently  clothed,  or  very  badly  brought  up. 
But  that  a  considerable  number  of  children  are  ex|X)sed  to  the  chronic 
pressure  of  these  disadvantages  is  a  fact  which  we  are  sometimes 
compelled  to  recognise.  And  the  obvious  cause  of  so  deplorable  a  state 
of  things  is  that  those  children  do  not  receive  from  their  parents  the 
treatment  that  we  should  all  wish  them  to  have.  The  parents  are  either  to 
be  pitied  or  to  be  blamed ;  they  are  either  too  poor  to  give  their  children 
what  they  need,  or  they  are  too  reckless — spending  in  drink  or  other 
forms  of  indulgence  what  ought  to  go  to  the  support  of  the  family — or 
they  are  vicious  and  give  their  children  a  shockingly  premature  training 
in  vicious  habits. 

The  most  thorough-going  remedy  for  this  mournful  evil,  the  most 
unrestrained  response  to  the  cry  of  the  suffering  children,  is  a  proposal 
which  some  benevolent  persons  do  not  shrink  from  advocating,  that  the 
State  should  accept  into  its  charge,  from  the  moment  of  birth,  every 
child  that  parents  are  willing  to  surrender,  and  take  by  force  from  the 


♦  A  model  cot  and  apparteoances  used  to  illustrate  this  paper  were  presented  by 
the  Author,  on  behalf  of  Frau  Amalie  Hertzmansky,  to  the  North-Eastem  Hospital 
for  Quldren. 
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parents  every  child  to  which  they  are  not  doing  the  minimum  of 
juslice.  If  the  magnitude  of  this  remedy  takes  our  breath  away,  it  must 
be  a<lmitted  that  it  lias  great  attractions,  and  that  strong  arguments  might 
be  adduced  in  its  favour.  But  the  proposal  is  not  yet  urged  upon  the 
public  by  any  person  of  weight,  or  by  any  large  number  of  persons ;  and 
those  who  are  in  favour  of  the  scheme  would  probably  expect  it  to  be 
reached  by  degrees. 

A  long  way  short  of  this,  there  is  a  proposal  which  appears  on 
advanced  programmes  of  social  reform,  tliat  a  free  dinner  should  be 
given  at  the  public  expense  to  evcyy  child  at  school  who  will  accept  it. 
It  may  reasonably  be  asked,  why  this  gift  should  be  granted  rather  than 
other  gifts  which  the  interest  of  socicjty  seems  equally  to  ask  for. 
Economically,  the  provision  of  a  free  dinner  is  a  grant  of,  say  (jd.  a  head 
per  week,  to  all  parents  of  school  children  who  like  to  take  it.  But  why 
should  such  assistance  be  restricted  to  a  mid-day  meal,  and  to  children  at 
school  ? 

It  is  very  important  tliat  infant  children  should  be  well  fed  from 
their  birth,  and  abundant  foo<l  supplied  to  mothers  for  a  certain  period 
would  be  pronounced  to  be  essential  for  the  rearing  of  heivlthy  children. 

Then  more  injury  is  often  caused  by  inadequate  clothing  than  by 
want  of  foo<l ;  why  should  not  children  be  kept  well  supplied  with  warm 
clothing  and  sound  boots  ?  It  is  argued  that  a  dinner  may  be  regarded 
as  indispensable  to  e<lueation  ;  and  that,  as  the  State  supplies  education, 
and  compels  children  of  a  certain  age  to  take  it,  it  is  reasonable  that 
food,  without  which  they  cannot  learn  prop^Tly,  should  be  supplied  with 
the  teaching.  At  any  rate  this  is  the  most  obvious  and  easy  beginning 
of  grants-in-aid  to  parents  of  families. 

I  should  not  be  disposed  to  apply  the  epithet  "  pauperising "  to  a 
public  provision  of  dinners  for  school  children.  The  worst  evil  denoted 
by  that  term  is  that  of  tempting  people  to  be  mendicants,  and  to  submit 
to  the  ignominy  of  a  searching  and  suspicious  inquiry  into  their  private 
affairs  ;  and  the  next  is  that  of  tempting  them  to  rely  on  cliancos  of 
relief.  Anything  which  is  supplied  for  all  persons  to  take  or  leave 
their  choice,  and  which  can  be  relied  u|)on  as  a  certainty,  may  be  com- 
pared to  a  natural  advantage,  like  a  stream  brought  past  one's  door.  But 
it  is  a  grave  question  to  what  extent  it  is  to  the  public  good  that  parents 
should  be  relieved  by  the  State  of  the  burden  of  maintaining  their 
children.  It  is  from  this  general  point  of  view  that  the  proposal  to  offer 
at  least  one  meal  a  day  to  every  child  attending  school  should  be 
considered. 

But,  in  the  meantime,  there  is  a  plan  at  work  already  for 
accomplishing  a  part  of  what  is  aimed  at  by  that  scheme.  Philan- 
thropy is  giving  occasional  dinners  on  a  considerable  scale  to  selected 
children,  is  glorying  in  its  work,  and  is  asking  aid  to  extend  this  work. 
Is  this  a  judicious  form  of  relief,  and  one  which  ought  to  be  extended  ?  I 
am  afraid  there  are  irresistible  reasons  for  answering  *  no '  to  this  question. 

The  children  tliat  receive  the  charitable  dinners  are  selected.  That 
is  an  essential  feature  to  the  plan.     How  are  they  selected  ? 
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When  the  kind-hearted  lady,  to  whom  the  organisation  of  dinnera 
for  board  school  children  in  London  is  chiefly  due,  began  to  consult 
teachers,  the  mistress  of  a  large  school  immediately  asked,  whether  the 
children  of  drinking  parents  were  to  be  recommended  for  tickets. 
**  Certainly,"  said  the  lady,  "  they  are  the  most  to  be  pitied."  And  so 
they  undoubtedly  are.  The  most  ill-fed  and  ill-clad  children  in  our 
schools,  for  the  poorest  are  sure  to  be  the  children  of  the  worst  parents. 
But  by  the  time  the  scheme  was  ready  to  put  before  the  public,  it  had 
been  seen  that  there  are  grave  objections  to  a  plan  for  feeding  the 
children  of  bad  parents,  and  it  was  decided  that  only  the  children  of 
^respectable"  parents  should  have  the  dinner  tickets  given  them.  A 
scheme  founded  on  the  fact  that  there  are  many  school  children  needing 
good  food,  began  by  disfranchising  the  great  majority  of  them.  -With  a 
view  to  the  proper  selection,  the  characters  of  the  parents  have  to  be 
ascertained.  The  teachers  have  some  means  of  knowing  about  the 
parents,  but  their  knowledge  is  not  complete,  and  the  parents  are  visited 
by  members  of  the  dinners  organisation.  This  sort  of  investigation  by  a 
vbitor  is  always  a  painful  process,  and  very  apt  to  be  inadequately 
performed.  More  or  less  thoroughly,  the  parents  who  are  at  the  same 
time  respectable,  and  are  not  able  to  give  the  necessary  food  to  their 
children  are  sifted  out,  at  the  peril  of  reducing  the  number  too  much. 

The  distribution  of  tickets  to  hungry  children  is  made  in  the 
schools,  and  those  who  evidently  want  the  food  most,  if  they  are  not 
bluntly  told,  are  inevitably  made  to  understand  that  they  are  refused 
because  their  parents  are  unworthy. 

This  seemiS  to  me,  I  confess,  a  most  unfortunate  feature  of  the 
scheme.  I  cannot  imagine  that  teachers  add  visitors  can  bring  them- 
selves to  be  rigid  in  their  exclusions.  But  the  theory  is  that  the  help  is 
given  only  to  parents  whom,  upon  the  commonly  received  principles,  it 
is  judicious  to  relieve.  The  system  is  thus  brought  under  the  head  of 
charitable  relief  in  general.  Our  sympathy  is  invited  for  widows  with 
children  to  maintain,  for  families  stricken  by  illness  or  misfortune. 
And  we  are  thus  led  to  ask,  whether  the  dinner  giving  is  a  good  piece  of 
machinery  for  helping  such  persons.  On  the  contrary,  it  is  a  cumbrous 
X)ne,  working  ineffectively,  and  giving  much  needless  pain.  The  best 
way  of  relieving  the  poor  is  through  those  who  have  the  best  and  most 
natural  knowleilge  of  them,  and  tHe  mode  of  giving  should  be  as 
respectful  and  trustful  as  possible,  and  the  amount  large  enough  to  be  of 
some  real  use.  How  is  a  widow,  struggling  to  maintain  a  couple  of 
children,  to  be  most  satisfactorily  helped  ?  I  do  not  say  that  she  will 
not  be  glad  that  her  children  should  now  and  then  have  a  better  dinner 
than  she  can  afford  given  them ;  but  it  will  be  more  acceptable  that  she 
should  have  a  weekly  allowance  that  she  can  depend  upon,  and  that 
she,  the  mother,  should  apply  the  money  according  to  her  own  judgment 
for  the  benefit  of  her  children. 

Any  action  which  takes  the  children  off  the  parents'  hands  and 
makes  them  the  immediate  objects  of  relief  is  to  be  deprecated.  It 
is  a  matter  of  supreme  importance  for  our  social  well-being  that  the 
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£amily  relations  should  be  maintained  in  health  and  strength,  that  parents 
should  be  encouraged  and  pressed  to  care  properly  for  their  children,  and 
children  in  their  turn  to  care  properly  for  their  parents.  This  object  itf 
so  paramount,  that  neither  the  State  nor  philanthropy  ought  to  be  easily 
persuaded,  in  the  pursuit  of  other  desirable  ends,  to  work  against  it.  lu 
the  class  of  the  very  poor,  there  are  special  difficulties  in  fulfilling  family 
duties.  Sound  policy  would  say,  not  ^  Let  there  be  no  demand  of  the  f  ul* 
^  filment  of  family  duties  amongst  the  poor  "  ;  but  '^  Let  us  be  especially 
*^  careful  to  avoid  acts  which  may  tempt  the  poor  to  disown  them." 
Thus  it  is  evident  that  the  maintenance  of  disabled  parents  is  a  burden 
on  working  people,  and  good  nature  would  suggest  that  instead  of 
calling  upon  sous  to  maintain  their  parents,  the  State  should  undertake 
to  do  it.  It  was  one  of  the  abuses  of  our  Poor  Law  system  in  former 
day,  that  it  gave  out-relief  easily  to  old  i)eople,  and  excused  the  sous. 
I  confidently  call  this  an  abuse,  because  every  one  who  is  competent  to 
judge  is  aware  that  it  did  harm,  and  that  great  and  manifest  good  has 
been  done  upon  the  whole  by  a  greater  strictness  in  refusing  relief  to 
those  who  have  sons  able,  though  with  difficulty,  to  maintain  them. 
Similarly,  to  assume  that  young  children  are  to  be  taken  off  their 
parents'  hands  by  the  State  or  pliilauthropy,  is  a  principle  likely  to  do 
great  harm.  It  will  tempt  parents  to  be  neglectful  of  their  children^ 
and  the  class  of  young  children  will  themselves  on  the  whole  be  injured 
by  it.  If  it  were  carrieil  out,  indeed,  to  the  extreme  length,  so  that  the 
State  should  take  charge,  in  a  kindly  spirit,  of  all  children  who  are  in 
danger  of  not  l>eing  happily  brought  up  by  their  parents,  we  might  be 
almost  fascinated  by  such  a  policy;  but  until  wo  adopt  tliat,  all 
experience  concurs  with  sound  theory  in  urging  that  jwronts  should  be 
held,  to  the  utmost  possible  degree,  responsible  for  their  children. 

What,  then,  is  to  be  done  when  parents  sjxjnd  their  money  in  drink, 
and  leave  their  children  only  half  fed  ?  This  is  a  most  jminf ul  question, 
and  no  answer  tliat  can  be  given  to  it  will  satisfy  us.  You  will  not 
mend  things  by  giving  food  occasionally  to  the  children,  because  that 
will  be  direct  encouragement  to  the  recklessness  of  the  ][)arents.  Some- 
thing may  be  done  in  extreme  cases  in  the  way  of  deterring  the  parents 
by  punishment.  But  we  may  find  most  comfort,  j:)crhaps,  in  knowing 
that  the  number  of  such  unnatural  parents  is  not  large,  and  is  steadily 
diminishing.  Where,  however,  parents  are  anxious  to  do  their  duty 
towards  the  children,  but  are  prevented  by  extreme  poverty  from  getting 
for  them  the  food  they  require,  I  plead  that  it  is  a  better  jjlan  to  give 
relief  trustfully  and  privately  to  a  parent — better  for  the  strengthening 
of  the  family  system  amongst  us,  more  considerate  towards  the  parent, 
more  effectual  in  the  long  run  for  the  children — than  to  distribute  dinner 
tickets  to  selected  children  in  schools. 
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Mrs.  Annie  Besant,  M.L.S.B. 
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The   two  positions  that   may  be  taken  with  regard  to  the  child 
in    the  family   and  in   the   State  are  :— (1)    That   the   right    of  the 
parent    over   the    child   is   supreme,   and    that   no   State    is    justified 
in  interfering  with  that  right;    and   (2)   that  the  child  is  the  future 
citizen   of  the   State,   and  as  such  it  is  to  be  regarded  by  the  State 
of  to-day,  that  the  rights  of  the  State  for  that  standard  are  supreme,  and 
that  it  may  interfere  between  parent  and  child,  forcing  a  bad  parent  to 
perform  at  least  a  minimum  of  duty,  and  where  the  parent  does  not  do 
90,  stepping  in  itself  to  supply  the  needs  of  the  child.     With  regard  to 
such  things  as  may  make  it  useful  to  the  State,  we  have  decided  that  all 
children  shall  be  efficiently  educated,  and,  on  righteous  grounds,  we  no 
longer  permit  a  bad  parent  to  ruin  his  child  by  not  allowing  it  to  go  to 
Bchool.     It  is  a  function  of  the  State  to  defend  its  small  members  against 
nnfair  oppression,  as  when  the  father  and  mother  keep  a  child  in  a 
condition  of  ignorance,  and  so  make  it  impossible  that  the  child  can 
become  a  useful  member  of  the  State.     That  is  to  say,  we  do  put  the 
interests  of  the  State  above  the  ties  of  the  family,  in  order  that  the 
child  may  be  able  to  fulfil  the  duties  which   are  to  be  put  uix)n  it. 
Starting  from  the  first  grant,  which  was  given  by  Parliament  to  the 
children,  we  have  come  to  the  time  when  education  is  not  a  grace  given 
to  the  child,  but  a  right  which  the  child  can  take.     We  made  education 
free  by  grace*  some  years  ago,  for  the  remission  of  fees  is  really  making 
education  free  for  a  part  of  the  conmiunity.     It  is  now  no  longer  free  by 
grace,  but  by  right.     The  question  is,  Is  that  education  to  be  rendered 
useless  extravagance  by  giving  it  to  children  whose  physical  condition' 
makes    them    incapable    of  assimilating    that   knowledge?      We  give 
it  to  them  for  the  sake  of  the  State,  and  it  is  therefore  im|>ortant  that 
it  should  be  made   as   useful  and  efficient   as  possible.     We  cannot* 
teach   a  half-starved    child.      We  may    force  it   to  sit  and  listen  to 
the  instruction,  but  it  will  be  just  as  wise  after  it  as  before :  and   it 
is    quite   certain    that   children    come    to  our    schools    in    a   physical 
condition  which  makes   their  reception  of   the   subjects  dealt  with   an 
impossibility.     It  is  starvation  which  makes  them  so  restless  that  they 
cannot  keep  still  on  the  benches.     If  the  child  is  to  be  a  fit  recipient 
for  instruction,  it  must  have  its  body  in  a  fairly  healthy  condition ;  a 
child  that  is  half-starving  is  stupid,  or  is  blamed  for  that  fault  when 
the  so-called  stupidity  is  merely  a  physical  condition  of  its  brain  which 
makes  it  unable  to  understand.     If  we  take  the   schoob  in  which  the 
children  have  been  supplied  with  proper  food  for  one  or  two  years,  the 
same  children  having  been  left  to  starve  before,   we  shall  find  that 
the  results   of    a  Government    examination    will    have  undergone  a 
remarkable  change.     In  Sir  Henry  Peek's  schools  in  one  year,  during 
which  a  daily  dinner  had  been  supplied  to  the   children,   itvitry  child 

n2 


106  Section  IV. 

passed  the  Gk>veriimeDt  examination.  I  do  not  mean  to  say  that 
giving  food  will  make  a  child  pass  an  examination,  hut  I  do  say  that 
starving  it  will  make  it  unahle  to  pass  any  examination  at  all.  What  is 
called  over-pressure  in  our  schools  is  generally  under-feeding.  Pains 
are  taken  to  prevent  the  education  heing  too  hard  to  bear,  but  all  this 
will  be  no  good  unless  the  children  are  in  a  fit  physical  condition 
to  receive  the  instruction  given  by  the  teacher.  If  we  were  to  ask  the 
teachers  what  was  their  greatest  difficulty,  we  should  find  it  was  the 
under-feeding  of  the  children.  In  Mr.  Davies'  paper  an  objection, 
which  was  the  commonest  of  all,  was  raised,  namely, ''  Any  action  which 
^'  takes  the  children  off  the  parents'  hands  and  makes  them  the  immediate 
^^  objects  of  relief  is  to  be  deprecated.  It  is  a  matter  of  supreme 
*'  importance  for  our  social  well-being  that  the  family  relations  should 
^'  be  maintained  in  health  and  strength,  that  parents  should  be  encouraged 
^'  to  care  properly  for  their  children,  and  children  in  turn  for  their 
*'  parents."  And  he  then  asks,  ^'  What,  then,  is  to  be  done  when  parents 
^'  spend  their  money  in  drink,  and  leave  their  children  only  half  fed  ?" 
That  was  a  difficult  question  to  answer,  and  he  has  not  tried  to  answer 
it  at  all.  My  reply  would  be  that  he  could  not  maintain  his  position, 
once  the  State  had  interfered  and  imposed  burdens  on  the  child  which 
it  could  not  bear  at  all.  A  half-star\'ing  child  in  the  gutter  would  get 
.dragged  up  somehow,  more  or  less ;  but  when  taken  away,  a  mental  strain 
was  put  upon  it,  a  burden  which  it  was  unable  to  bear.  As  regards 
the  parent,  all  further  responsibility  would  be  taken  from  him.  That 
child  in  the  home  of  the  very  poor  is  a  machine  for  making  money,  and 
out  of  the  pennies  which  it  begged,  stole,  or  earned,  a  farthing  would 
now  and  then  go  for  its  own  food.  If  the  child  wei^e  taken  away,  the 
father  would  be  deprived  of  his  natural  right  to  live  upon  part  of  the 
labour  of  his  child.  They  had  no  right  to  punish  the  child  because  the 
.parent  was  evil. 


Llinfant  Fanvre. 

PAR 

Th^ophile  Roussel,  S6nateur,  Paris. 
♦'•■♦ 

L'article  du  Programme  du  Congr^s  qui  a  pour  Tobjet  "  L'enfnnt 
"  dans  des  conditions  anormales,  comprend  les  enfants  pauvres  et  lei 
"  enfants  a  tendances  criminelles  ou  placis  dans  un  milieu  criminel 
"  c'est-i-dire,  deux  categories  tr^s  differentes  au  point  de  vue  des 
"  mesures  d'hygi^ne  morale  et  physique  que  chacuiie  d'elles  reclame 
"  pour  changer  leur  condition  et  leur  donner  une  valeur  sociale  suffisante 
"  pour  qu'ils  deviennent  des  6tres  utiles  a  leurs  semblables  et  k  eux- 
"  memes." 
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Pour  Venifant  pauvre^  proprement  dit,  k  moins  qu'on  ne.veuille  parler 
d*une  soci^  id^le,  il  semble  que  sa  condition  nVst  pas  anormale,  car 
lliistoire  nous  montre  la  pauvret^,  la  mis^re  m^me,  comma  un  fait  si 
constant  dans  les  soci^t^s  de  tons  les  temps,  qu'elle  parait  6tre  un  fait 
naturel,  une  condition  normale,  et  comme  un  des  Elements  constitutifs 
de  toute  grande  agglomeration  d'hommes.  II  n'est  pas  moins  vrai  que 
r^tat  de  pauvret^  a  des  influences  si  nuisibles  au  developpement  de  I'enfant, 
phjsiquement  et  moralement,  que  les  societ^s  ci^^lisee8  ont  le  devoir  de 
les  combattre  non  seulement  par  les  forces  de  Pinitiative  priv^  et  des 
associations  charitables,  mais  par  I'intervention  de  Pautorit^  publique  et 
des  lois. 

Pour  le  nouveau  n^,  le  nourrisson,  I'enfant  du  premier  &ge,  la 
pauvrete  qui  assuj^tit  sa  m^re  au  travail  hors  de  son  fojer  a  pour  conse- 
quence la  privation  du  lait  et  des  soins  maternels,  c'est-i-dire,  de  ce  qui 
est  le  plus  n^cessaire  k  I'existence  humaine  k  ses  debuts. 

Contre  ce  mal,  qui  s'est  consid^rablement  aggrav6  avec  les  progr&s 
de  I'industric  modeme  le  programme  du  Congr^s  semble  opposer  les 
creches.  Partout  en  effet  ou  des  meres  ouvrieres  veulent  faire  un  effort 
pour  donner  k  leur  enfant  leurs  soins  et  le  temps  que  le  travail  n'absorbe 
pas,  une  creche  bien  installee,  bien  8ur\-eillee,  est  un  grand  bienfait. 
Ceux  qui  ont  pretendu,  en  theorie,  qu'elle  n'est  qu'un  mal  necossaire  ne 
pourraient  pas  soutenir,  en  fait,  qu'elle  est,  |)our  un  grand  nombre 
d'enfants  malheureux,  le  seul  mojen  d'^bapper  aux  dangers  qui  rendent 
81  pr^caire  la  vie  de  I'enfant  du  premier  kge, 

Une  autre  anomalie  funeste  au  premier  &ge  a  pris  un  d^veloppe* 
ment  considerable,  surtout  dans  les  grands  centres  de  population:  je 
parle  du  nourrisage  mercenaire  et  de  I'allaitement  artificiel  qui  ont  pria. 
la  place  de  I'allaitement  matemel.  II  s'est  d^velopp^  ainsi  une  industrie 
malsaine  dont  les  effets  sur  la  mortalite  infantile  ont  amen^  le  vote  par 
le  Parlement  fran9ais  d'une  loi  ayant  pour  object  "  la  Protection  des 
**  enfants  du  premier  dge  et  en  partictdier  des  notirrisons."  D'apr^ 
PArticle  I*'  de  cette  loi :  "  Tout  enfant  de  moins  de  deux  ans,  qui  est 
"  plac^y  moyennant  salairCy  en  nourice^  en  sevrage^  ou  en  garde^  hors 
"  du  domicile  de  ses  parents,  devient,  par  ce  fait,  Pobjet  d'une 
"  surveillance  de  Pautorite  publique,  ayant  pour  but  de  prot^ger  sa  vie 
"  et  sa  santiP 

Ce  controle  protecteur,  organise  aujourd'hui  dans  prcfvjne  tons  leu 
d^partements,  suit  le  nourrisson  dans  tons  «^  deplar?<fm#*nt« ;  une 
inspection  medicale  particuli^re  surveille  et  dirige  son  hygiene  ainsi  que 
les  pratiques  des  nourrices.  Les  Kapportn  pr^s^'Ut^s  char|ne  ann^*  anx 
conseils  generaux  ont  mis  hors  de  floute  I'efficacit^  de  uMa*  loi  fft  siw 
resultats  d^jd.  considerables. 

Cette  question  m'a  paru  meriter  d'^re  ajoutfe  k  iviWi^n  qu'indique 
le  Programme  du  Congnis,  parceque  d'autres  jiays  que  l<f  M\\i*.\\,  Hr^uffrant, 
k  des  degr^s  varies,  du  m^me  mal,  gagn<?raient  4  IW^niMition  iVwwfi 
protection  legale  de  I'enfant  livre  au  noarriMigf?  wnfOMUiaAri*, 

L'enfant  pauvre,  en  particnlier  celui  d****  fl !!<'♦*- fii/fr*'H  ji«Mvr<ff*  #^ 
devenu,  en  France,  I'objet  de  nM«nre«  YrtAAnAria-^  /jti^'  j<?  t\tt\n  wif^rialm' 
encore  k  cause  de  rexeellence  des  r6niUat«  pr/ur  v^m  hyf(thtH  pbyMfqist 
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et  morale;  je  parle  du  service  des  tecaurt  temporairet  accord^  par 
Tassistance  publique  aux  fiUes-meres,  m^res  pauvres  qui  Dourrissent  et 
gardent  pr^  d'elles  leur  enfant,  et  accordes  aussi  dans  plusieurs  d^parte- 
ments  aux  m^res  legitimes  dont  I'indigenee  ponrrait  amener  I'abandon  de 
Tenfant. 

L'origine  du  secours  tefnparaire  se  rattaehe  k  la  suppression  d'un 
autre  service  que  TAngleterre  et  les  pays  germaniques  n'ont  pas  admis 
dans  leur  assistance,  que  la  Belgique  a  supprim^  avant  la  France,  et  dont 
la  France  se  sert  encore,  le  service  de  Tours.  Les  services  que  le  Tour  a 
rendus  jadis  en  pr^venant  Tabandon  des  enfants  qu'on  ramaissait,  vivants 
ou  morts,  aux  portes  des  ^glises,  sur  les  places  publiques,  ou  le  long  des 
chemins,  etaient  compenses  par  des  abus  vainement  combattus,  sous 
I'ancien  regime  k  Taide  de  mesures  plus  ou  moins  s^vferes.  Une  loi,  le 
D^cret-loi,  du  19  Janvier  1810,  a  eu  pour  objet  d'arr^ter  la  multiplication 
des  Tours,  de  r^gler  leur  emploi ;  mais  Texp^rience  des  20  ann^es  qui 
ont  suivi,  h.  c6t6  d'un  avantage  incontestable  du  Tour,  la  seul,  celui  de 
prot^ger  le  secret  des  m^rcs,  filles  ou  femmes,  reduites  k  la  necessite 
d'accoucber  clandestinement,  a  revile  des  inconvenients  tels  pour  la  vie, 
la  sante  et  Tavenir  de  Tenfant  que  Temploi  de  cette  macbine  toumante, 
condamn6  par  I'opinion,  a  6t&  successivement  abundonn^  par  tous  les 
Conseils  Generaux  des  Departemeuts. 

Mais  supprimer  le  Toiu*  ne  suffisait  pas,  il  fallait  le  remplacer  par 
des  mesures  d'assistance  propres  k  atteindre  le  double  but  en  vue  du  quel 
le  Tour  avait  et^  jadis  imagine.  On  pent  dire  aujourd'hui  que  si  les 
efforts  des  administrations  d'assistance  publique  n'ont  pas  obtenus 
partout  ce  r^sultat,  on  est  en  presence,  dans  plus  d'un  dSpartement, 
notamment  celui  de  la  Seine  d'un  syst^me  de  mesures  preventives  qui 
5iauvegarde  k  la  fois  le  s^ret  des  m^res  qui  en  ont  besoin  et  Pinter^ 
sup^rieur  de  la  vie,  de  la  sant^  et  de  I'^ducation  de  I'enfant.  Ces 
mesures  sont : — l^.  La  Maison  4e  Mat«mite  avec  le  secret  absoln. 
2^  Le  Bureau  d' Admission  de  I'Enfant  sans  enquete.  3**.  Le  secours 
temporaire  aux  m^res  indigentes  qui  ne  cachent  pas  leur  maternite  et 
gardent  leur  enfant. 

Ce  dernier  moyen  d'assistance  s'est  6tendu  de  plus  en  plus  dans  la 
pratique  de  I'assistance  publique,  a  mesure  que  Texperience  mettait  en 
Evidence  cette  v6rit6  de  fait,  que  pour  la  tr^s  grande  majority  des  filles- 
m^res  la  question  principale  n'est  pas  celle  du  secret,  mais  celle  d'un 
secours  pecuniaire  assur6,  suffisant  pour  qu'elle  puisse  supporter  les  cbarges 
de  la  maternite.  Ce  secours  suffit  en  effet  presque  toujours  pour  rendre 
au  sentiment  matemel  de  la  fille-mere  imuvre  toute  sa  force  naturelle  et 
les  Annales  des  Services  publics  des  Enfants  secourus  est  aujourd'hui 
riche  de  faits  qui  prouvent  que  la  presence  de  I'enfant  naturel  au  foyer 
maternel  contribuo  k  rendre  ce  foyer  respectable,  souvent  k  y  ramener 
le  p^re  et  faire  naitro  en  lui  des  sentiments  dont  le  manage  et  la  legiti- 
mation de  I'enfant  sont  le  fruit.  Enfin,  par  ce  bienfait  capital  de 
rattacher  I'enfant  k  la  vie  de  famille  par  un  lien  destin6  k  se  fortifier  de 
plus  en  plus,  le  secours  temporaire  assure  ^  I'enfant  pauvre  les  meiUeures 
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conditions  pour  son  developpement  physique  comme  pour  son  hjgi&ne 
morale. 

Le  Programme  du  Oongr^  touche  ensuite  aux  questions  de 
i*4dueation  de  r enfant  pauvre,  par  Pitaty  par  les  institutions  philan- 
thropiqties  ;  oelle  de  sa  naurriturey  de  son  vitetnent  k  I'^cole,  et  celle 
de  son  placement  en  pension  (boarding^out)  chez  des  particuliers.  Le 
B^glement  du  Congr^s  ne  permet  pas  d'entrer  dans  les  details,  et  je  me 
tiendrai  aux  principes  d'apr^s  les  quels  la  solution  des  ees  questions  doit 
^tre  regime. 

Je  ferai  toutefois  une  obsen^ation :  le  Programme,  comme  c'^tait 
naturel  ici,  vise  plus  particuli^rement  les  institutions  anglaises,  dont 
rhistoire,  en  ce  qui  concerne  Tenfant  pauvre  est  pleine  d'int6r6t  et 
d'ntiles  lemons  pour  tons  les  pays. 

L*Act  celebre  de  la  43®  anne  du  Regne  d'Elisabeth  (1602)  qui  a 
fait  de  I'assistancc  des  indigents  une  charge  obligatoire  des  paroisses 
ne  contient  pas  des  dispositions  particuli^res  pour  Tenfance !  L'enfant 
pauvre  prenait  sa  part  k  rout-door  ou  k  la  indoor-relief,  c*est-a-dire,  au 
le  secours  k  domicile  ou  au  workhouse,  concurrement  avec  ses  parents,  et 
le  temps  n'est  pas  61oigne  od  ce  triste  refuge  de  la  misere  ne  eontenait 
pas  d'autre  compartiment  reserve  k  l'enfant  que  celui  d'une  ^cole  pour 
les  heures  de  classe.  Pour  l'enfant  deguenille  laissd  dans  les  rues, 
r Arab-Boy,  une  amelioration  serieuse  a  commence  par  la  creation 
d'ecoles  {Day  Schools,  Ragged  Schools),  qui  lui  donuent  pendant  le 
jour  un  asile,  Tinstniction,  la  nourriture  et  des  v^tements.  Quant  k 
l'enfant  livr6  a  la  promiscuite  du  workhouse,  mtilgr^  les  prescriptions 
d'un  Act  de  1834,  qui  faisait  une  regie  aux  paroisses  de  separer 
entr'elles  les  diverscs  categories  de  la  population  admise  k  F indoor- 
relief  le  ehangement  de  situation  des  enfants  n'a  commenc6  qu'^  la 
suite  du  mouvement  qui  a  groupp^  les  paroisses  on  circonseriptions 
d'assistance  plus  grandes  sous  le  nom  d'  Unions  et  les  Unions  en  circon- 
scription  plus  grandes  encore  appel^s  Districts,  Des  ressources  fiinanci^res 
suffisantes  ont  permis  d^s  lors,  de  faire  sortir  les  enfants  de  I'enceinte 
des  workhouses,  de  creer  pour  eux  des  ^coles  sdpnrces  {separate  schools), 
et  I'on  a  vu  s'elever  ces  immenses  ^coles  de  District  contenant  la  plupart 
plus  de  800  enfants,  quelque  unes  presque  le  double,  et  dont  les  incon- 
venients  principaux  viennent  de  leur  immensite  meme. 

Le  texte  du  programme  in\nte  k  opposer  le  systeme  du  Poor  Law 
District  Schools,  au  systeme  du  hoarding-out,  improprement  traduit 
dans  I'edition  fran9aise  par  le  mot  pensionnat,  et  qui  est  le  s}^t^rae  du 
placement  en  pension  chez  des  particuliers,  dans  des  families  agricoles 
ou  industrielles.  Cette  question  est  aujourd'hui  jugee.  En  France,  od 
le  placement  des  enfants  a  la  campagne  est  la  pratique  traditionnelle  de 
I'assistancc  publique,  elle  Test  depuis  longtcmps,  ct  en  Angleterre  meme 
I'exp^rience  dej^  longue  du  regime  des  Separate  or  District  pauper 
Schools  ne  pent  laisser  de  doute  a  personne.  Les  epidemics  d'ophthal- 
mies  et  les  maladies  contagieuses  qui  s^vissent,  par  predilection,  sur  ces 
^normes  agglomerations  d'enfants  pauvres;  les  diflScultds  pour  un 
apprentissage  professionnel  suffisant,  enfin  I'enormite  des  depenses  ont 
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fait  naitre  nn  nonveaa  courant  d'opinion  qui  depnis  un  certain  ncMnbre 
d'ann^,  apr^s  avoir  entrain^  les  meilleurs  esprits,  semble  avoir  oonvanica 
tout  le  monde.  Un  des  hommes  qui  se  sent  le  plus  occup^s  de  oes 
qaestionSy  M.  Francis  Peek,  d^montrait  en  1885,  que  pour  rMucatioii 
d'nn  enfant  ^  I'dcole  de  district,  les  contribuables  payent  au  moins 
double  de  ce  qu'ils  payent  pour  T^ucation  de  leur  propre  enfant  et 
Lord  De  la  Warr,  dans  le  Parlement,  comparant  le  syst^me  de  cea 
6coles  \k  celui  du  hoarding-out^  montrait  que  dans  le  premier  la  d^pense 
moyenne  d'un  enfant  par  semaine  est  d'environ  10  shellings,  tandis 
qu'elle  ne  d6passe  pas  5  shdlings  dans  le  second.  De  pareilles  diff^nces 
financi^resy  s'ajoutant  k  celles  non  moins  ^\ddentes  des  efifets  des  deux 
syst^mes  sur  le  d^veloppement  physique,  moral  et  professionnel  ne- 
permettaient  plus  aueun  doute,  et  assuraient  au  hoarding -out  la  faveur  et 
le  succ^  dans  un  pays  aussi  pratique  que  la  Grande  Bretagne. 

C'est  toutefois  sous  la  forme  la  moins  advantageuse  qu'a  commence 
I'application  de  ce  systSme  par  I'envoie  d'enfants  en  placement  dans  les 
colonies,  au  Canada,  on  mSme  aux  Etats-Unis.  Plusieurs  millions 
d'enfants  ont  pu  trouver  ainsi,  au  loin  un  sort  meilleur  que  celui  qu'ils: 
auraient  eu  au  sortir  des  District  Schools ;  mais  on  s'est  aper^u  des  in- 
conv^nients  de  ces  emigrations  qui  etaient  d'ailleurs  sans  influence  sur  le 
pauperisms  L'ficosse  a  montre  la  premiere  que  la  vraie  pratique  dm 
hoarding-out  c'est  le  placement,  k  Fint^rieur  du  pays,  dans  des  homes 
bien  choisis  et  r^gulierement  visit^s.  Les  suce^  de  cette  pratique  ont 
^te  k  plusieurs  reprises  constat^  dans  les  Chambres  Auglaises  avec 
I'expression  du  d^sir  que  le  syst^me  re^oive  la  plus  grande  extension 
possible,  et,  suivant  les  expressions  de  Lord  Aberdare  entr'autres,  soit 
appliqu^  k  tons  les  enfants  ''  qui  lui  sont  propres  "  {who  are  proper 
subjects  to  it), 

Je  lisais  dans  une  des  publications  si  utiles  du  Howard  Association 
qu'un  Visitenr  d'Enfants  du  comt^  d  Nottingham  rendant  compte  de  sa 
mission  disait : — "  En  parcourant  dififerents  villages  j'ai  et^  frapp4  da 
**  developpement  ^  la  fois  physique  et  moral  de  ces  enfants.  La  vie 
'^  saine,  au  grand  air,  qu'ils  m^nent  dans  les  champs  produit  les  plu8> 
surpassantes  transformations,  faisant  de  quelque  chose  de  triste  et 
p^nible  k  voir,  de  jeunes  etres  du  plus  heureux  aspect,  qui  con- 
**  sid^rent  'comme  leur  maison  patemelle  les  hotnes  qui  les  ont  refus  et 
"  sont  consid6r6s  par  les  nourriciers  qui  les  gardent  comme  leurs 
*'  propres  enfants."  Get  agr^able  et  consolant  spectacle  est  celui  que  lea 
services  d'enfants  assist^s  de  France  nous  donnent  depuis  longues  anuses, 
dans  I'ancienne  patrie  du  boarding-out. 

En  r^sum^,  de  I'experience  aujourd'hui  decisive  partout  il  ressort 
les  conclusions  suivantes : — 

Pour  rhyg)(^ne  de  I'enfant  pauvre,  pour  son  developpement  physique 
et  moral  et  son  i^ucation  professionelle,  le  regime  le  meilleur  est  la  vie 
de  famille  lorsque  la  famille  est  honn^te ;  si  la  pau\Tete  fait  obstacle  k 
f  education  de  i'enfant  c'est  par  le  secours  k  domicile  qu'il  doit  y  ^tre 
pourvu,  secours  en  v^tements,  nourriture,  livres,  etc.  hk  oh,  la  famille 
n'existe  pas  ou  si  le  foyer  matemel  est  ^teint,  c'est  au  hoarding-out  qu*il 
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fant  reoourir,  c'est-Ji-dire,  k  an  placement  de  I'enfant  dans  une  famille 
honnete  oH  fl  retrouvera  un  foyer  domestique  et  recevra  I'^diication 
•commune  k  la  masse  laboriense  et  saine  de  ses  concitoyens. 

LHntemcUy  dans  le  sens  fran^ais  de  ce  mot,  c'est-a-dire  toute  agglo- 
meration d'enfants  dans  an  6tablissement  en  vue  de  leur  Education  a 
beaucoap  perda  de  son  ancienne  faveur  pour  I'^ducation  des  enfants 
riches ;  poar  les  pauvres  il  poarra  rester  encore  trop  soavent  an  mal 
n^oessaire ;  mais  il  devra  toajours  ^tre  considere  eomme  un  pis  aller, 
m&ne  lorsqu'il  s'agit  d'un  ^tablissement  de  Tetat.  Dans  les  etablisse- 
ments  charitables  le  mal  est  plus  k  redouter  encore.  D'une  grande 
eoquete  £aite  en  France,  il  y  a  dix  ans,  sur  la  demande  d'une  commission 
du  Senatdont  j'avais  I'honneur  d'etre  le  Rapporteur,  il  est  ressorti,  que  les 
orpb^linats  et  autres  ^tablissement^  de  charit^  consacres  k  Penfance, 
m^me  lorsque  le  pur  esprit  de  charit^  preside  k  leur  cr^tion,  doivent 
tons  etre  soumis  k  la  surveillance  de  Fautorit^  publique ;  que  dans  un 
tr^  grand  nombre,  l'6ducation  professionnelle  est  defectueuse,  et  la 
preparation  a  une  vie  de  travail  utile,  insuffisante ;  enfin  et  surtout  que 
dans  beaucoup  de  ces  institutions,  I'education  proprement  dite  est  com- 
pl^tement  subordonnee  au  profit  de  T^tablissement  qui  ne  vit  que  par 
I'exploitation  de  la  main  d'ceuvres  des  enfants. 

Ces  conclusions  que  j'ai  I'honneiu*  de  soumettre  au  Congr^s  sont 
les  resultats  d'observations  incontestables ;  leur  importance  sociale  n'a 
pas  besoin  d'etre  demontree ;  j'esp^re  qu'elles  ressortiront  davantage  des 
deliberations  du  Congr^s. 


->— «=»o^^ 


DISCUSSION. 

Dr.  Cluduam  (Lauarkshire)  referred  to  the  prevalence  of  thrift- 
leasnesB  and  crime  as  being  quite  nnaffeoted  by  the  amount  of  eftmings  of 
pmwnts.  Either  or  both  might  be  regarded  as  crime,  but  the  children 
vhould  not  be  made  to  suffer  in  consequence.  Food  and  clothing  were 
prominent  necessities  for  the  children,  and  we  should  not  deny  them. 

Dr.  Pankhnrst  said  that  the  paper  of  Mr.  Davies,  and  the  eloquent 
address  of  Mrs.  Besant,  had  brought  before  the  Congress  a  most  important 
and  momentous  aspect  connected  with  Uie  education  of  the  young.  For 
more  than  50  years  the  country  has  laboured  to  make  elementary  cdu* 
cation  universal,  compulsory,  and  free.  Now  we  are  confronted  with  the 
question  of  providing  for  the  young  thus  compelled  to  be  at  school 
food  and  clothing.  The  case  for  this  provision  is  made  out.  Two 
objections  are  urged.  One  is  that  this  course  will  relieve  bad 
parents  of  their  duty,  while,  on  the  other  hand,  if  the  children  of  poor 
parents  get  this  provision,  the  parents  of  children  who  can  pay  for  this 
provision  will  escape.  Though  I  think  the  question  of  food  and  clothing 
stand  on  the  same  g^ronnd  of  principle,  yet  the  food  que nt ion  is  simpler, 

I  venture  to  suggest  that  it  is  not  the  right  course  to  g^ve  the  money 
for  the  food  to  the  parents.  The  food  should  be  supplied  at  the  place 
where  the  education  is  given  at  the  public  charge.  Again,  there  ought 
to  be  no  selection  of  the  children  to  be  fed  on  the  part  of  the  public 
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anthorities.  Any  selection  should  be  self-acting.  The  proYision  should 
be  open  to  all  the  children.  All  the  children  should  be  inrited.  As  this 
proyision  is  put  on  the  ground  of  its  necessity  for  the  children,  so  it 
should  be  extended  as  far  as  the  necessity  extends. 

If  the  public  reasons  for  this  proyision  of  food  were  displayed  in  full 
statement  in  the  school,  then  it  should  be  left  to  the  consoience  and 
morality  of  the  children  of  parents  who  can  pay  for  their  food  to  accept 
or  declbie  this  provision.  For  myself,  I  am  for  the  proyision  of  food  and 
clothing  to  all  children  who  need  it,  in  so  far  as  they  are  in  compulsoiy 
attendance  at  public  elementary  schools. 

Mr.  Uoyd  Baker  said: — My  experience  is  taken  from  country 
schools,  but  I  think  that  human  nature  is  the  same  eyerywhere.  Mrs. 
Besant  wishes  that  children  should  know  that,  when  their  parents  neglect 
them,  the  State  will  take  care  of  them.  I  fear  that,  when  they  grow  up, 
they  will  feel  that  the  State  will  provide  for  their  children,  and  others 
will  feel  it  also.  Improvident  marriages  will  certainly  increase. 
Mrs.  Besant  desires  that  we  should  carry  our  views  to  a  logical  con- 
clusion. If  her  views  are  carried  to  their  conclusion,  the  State  will  have 
to  provide  for  every  need,  until  our  children  will  be  like  those  French 
chickens,  which  are  hatched  in  an  incubator,  brought  up  by  an  artificial 
mother,  and  are  unable  to  rear  their  young,  or  even  feed  themselves,  so 
that  they  have  to  be  fed  by  a  machine,  and  are  only  fit  to  be  killed. 

Lord  Meath  remarked  that  there  was  a  great  deal  to  be  said  on 
both  sides  of  the  question,  but  that,  in  the  main,  he  believed  in  Mrs. 
Besant*s  proposition.  He  proposed  that  dinners  should  be  supplied  in  all 
schools,  but  that  payment  should  be  demanded  for  them  of  the  parents. 
If  the  parents  did  not  pay,  the  school  authorities  should  inquire  the 
reason  why  the  payment  is  not  forthcoming ;  if  it  was  owing  to  poverty, 
the  parent  should  bo  declared  a  pauper,  and  the  dinners  be  paid  by  the  poor- 
law  authorities;  the  parents  naturally  suffering  the  penalties  of  pauperism ; 
if  it  was  owing  to  drunkenness  or  criminality,  the  parents  should  be  con- 
sidered as  criminals,  and  be  punished  for  neglecting  to  pay  the  cost  of 
the  dinner  provided  by  the  authorities  for  their  ofispring. 

Professor  James  Mavor  described  the  institution  of  the  Caisse 
d'Ecole,  in  Paris,  where  dinners  and  clothes  are  sold  to  the  children  of 
the  board  schools  and  given  to  the  destitute  ;  he  also  remarked  that  the 
words  •*  home "  and  "  family  "  did  net  apply  in  the  cases  of  destitute 
children. 

Dr.  Holden  (Preston)  entirely  supported  Mrs.  Besant*s  resolution, 
because,  having  had  a  long  experience  amongst  working  people  in  a 
manufacturing  town,  he  knew  the  great  difficulty 'found  in  families  where 
the  wife  is  compelled  to  go  to  work,  to  provide  a  good  nourishing  mid- 
day meal  for  the  children,  and  the  tendency  to  substitute  a  makeshift 
dinner  of  tea  and  bread,  which  is  totally  insufficient,  tending  to  produce 
a  delicate  childhood  and  ill-developed  maturity. 
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Friday,  14th  August  1881. 

♦■•■» 

The  Cludr  was  successively  occupied  by : — 
The  President; 
Dr.  J.  Lanodon  Downb. 


♦■•■» 


The  Care  and  Treatment  of  Epileptic,  Mentally  Feeble,  and 

Imbecile  Childrra.* 


BY 
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Three  perfectly  distinct  classes  of  children  are  here  referred  to,  and 
the  care  and  treatment  of  each  should  proceed  on  different  lines.  With 
reject  to  the  first  class,  little  has  yet  been  accomplished.  Besides 
the  home  for  epileptics  at  Maghull,  which  was  started,  I  believe,  by 
Dr.  Alexander,  and  a  home  or  two  carried  on  by  private  persons,  nothing 
has  yet  been  done  in  England  for  these  cases.  Some  time  ago  the 
Charity  Organization  Society  suggested  that  workshops  should  be 
established  for  them,  where  they  could  go  to  work  during  the  day, 
returning  home  at  night,  but  the  suggestion  was  not  carried  out.  I 
would  propose  that  homes  should  be  provided  for  them,  where  they 
could  be  care<i  for  and  treate<l  mentally  and  physically,  and  where 
proper  medical  treatment  could  be  pursued.  It  is  well  known  that,  by 
the  exhibition  of  suitable  drugs,  epileptic  fits  in  the  young  can  to  a  great 
extent  be  lessened,  and  in  some  cases  the  convulsions  entirely  disappear. 
Many  of  these  cases  attend  the  out-patient  departments  of  children's 
hospitals ;  but  as  soon  as  the  treatment  begins  to  take  effect  the  parents 
discontinue  bringing  them,  and  the  patients  cannot  afterwards  be  traced. 
Besides  this  objection,  there  Ls  the  fact  that  no  mental  or  physical 
treatment  is  possible.  Children  subject  to  severe  epileptic  fits  will  not 
be  admitted  to  an  ordinary  school,  and  are  thus  debarred  from  partici- 
pating in  the  education  so  necessary  for  their  mental  condition. 

At  the  Bicetre,  in  Paris,  epileptics  are  trained  in  the  same  institu- 
tion as  idiots  and  imbeciles,  but  this  has  been  objected  to  in  England, 
and  rightly  so,  I  think,  as  the  mental  condition  of  epileptics  is  usually 
far  above  that  of  idiots  and  imbeciles,  and  the  massing  of  the  former 
with  the  latter  class  will  not  improve  the  imbecile,  and  is  more  likely  to 
cause  deterioration  in  the  epileptic.  If  a  home  were  started  for  them, 
education  suited  to  their  condition  could  be  pursued,  and  they  could  be 


*  In  this  paper  reference  is  made  especially  to  the  children  of  the  poorer  classes, 
and  not  to  those  of  the  middle  and  upper  classes,  who  are  able  to  make  provision 
for  their  offspring. 
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taught  different  trades,  while  at  the  same  time  drugs,  which  are  known 
to  diminish  the  fits,  could  be  exhibited.  Some  may  object  to  homes 
being  specially  provided,  but  if  these  children  are  simply  sent  to  day- 
schools,  where  special  treatment  is  carried  on,  it  will  be  impossible  to 
supervise  their  diet,  in  itself  an  important  matter,  to  establish  cleanly 
habits,  and  to  see  that  they  sleep  in  rooms  sufirciently  aired.  Besides 
this,  it  will  be  impossible  to  keep  them  from  possible  states  of  excitement 
in  their  own  family,  and  to  see  that  the  medicine  prescribed  is  given. 
Institutions,  such  as  I  have  referred  to,  might  be  supported  by  voluntary 
contributions,  and  guardians  should  have  the  power  of  sending  epileptics 
to  such  institutions  in  the  same  way  as  they  do  the  blind,  deaf,  and 
dumb. 

The  care  and  treatment  of  the  feeble-minded  is  a  much  larger 
question,  and  committees  of  the  Charity  Organisation  Society  and 
British  Medical  Association  have  for  some  time  been  working  at  it. 
Official  bodies  have  also  had  the  question  before  them.  The  Royal 
Commission  on  the  Blind,  Deaf,  and  Dumb,  <&c.  came  to  the  conclusion : 
"  That  with  regard  to  *  feeble-minded '  children,  they  should  be 
"  separated  from  ordinary  scholars  in  public  elementary  schools,  in 
"  order  that  they  may  receive  special  instruction,  and  that  the  attention 
"  of  school  authorities  be  particularly  directed  to  this  object."  It  is 
interesting  to  know  that  the  School  Board  of  London  have  adopted 
this  suggestion,  and  are  now  making  the  necessary  provision  for  such 
cases. 

In  1888  the  Psychological  Section  of  the  British  Medical  Associa- 
tion appointed  a  committee  to  investigate  the  physical  condition  of  the 
child  population.  Fourteen  schools,  containing  5,344  children,  were 
visited,  and  notes  were  taken  of  809.  Mental  dulness,  combined  with 
other  abnormalities,  were  observed  or  reported  in  231  cases.  Since  that 
time  a  further  investigation  has  been  made  by  Dr.  Warner,  in  conjunction 
with  Drs.  Rogers  and  Rayner,  or  with  the  medical  superintendents  and 
teachers  at  the  several  schools,  and  50,000  children  have  passed  under 
observation.  Notes  have  been  taken  of  9,186  wises.  Union  district, 
certified  industrial,  public  elementar}',  and  some  other  schools  were 
visited.  An  analysis  of  the  eases  seen  has  been  made  by  Dr.  Warner,, 
who  has  classified  them,  showing  the  co-relation  of  mental  dulness,  as 
reported  by  the  teachers,  with  defects  in  physical  development,  abnormal 
nerve-signs,  and  low  nutrition.  234  were  said  to  be  mentally  exceptional, 
and  full  particulars  of  these  are  given.  I  have  appended  to  this  paper  a 
table  kindly  supplied  to  me  by  Dr.  Warner,  giving  various  particulars^ 
and  showing  the  number  of  the  mentally  dull  and  those  suffering  from 
other  abnormal  conditions  in  the  60,000  who  passed  under  observation. 

There  is  no  doubt  that  for  feeble-minded  children  special  in- 
struction, similar  to  that  which  the  Loudon  School  Board  contemplate^ 
should  be  provided.  There  is  not  so  much  objection  to  the  education 
of  children  of  this  class  at  day  schools,  as  in  the  case  of  epileptics,  and 
though  treatment  in  institutions  specially  erected  would  probably  be 
attended  with  better  results,  it  may  perhaps  be  well  at  first  to  make  a 
trial  in  day  schools,  where  instruction  suitable  to  their  mental  capacity 
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can  be  obtained.  There  is  a  precedent  for  this,  for  in  Norway  and 
Gkrmanj  auxiliary  schools  have  for  some  time  been  established  for  the 
very  purpose  of  training  mentally  feeble  children.  Into  these  schools 
are  drafted  those  who  are  quite  unable  to  follow  the  teaching  in  the 
national  schools,  whereas  in  the  auxiliary  schools  instruction  adapted  to 
their  powers  of  reception  is  given  by  teachers  experienced  in  the 
methods  required  to  call  out  the  faculties  of  such  cases.  The  teaching 
is  arduousy  and  not  more  than  20  children  should  be  placed  in  one 
class. 

There  is  another  point  which  requires  to  be  considered.     If  the 
teaching  of  the  feeble-minded  is  neglected,  not  only  do  the  girls,  as  they 
reach  maturity,  lead  immoral  lives,  but  many  of  them,  as  well  as  the 
males,  swell  the  ranks  of  the  criminal  population.     Some  time  ago  the 
National  Vigilance  Society  made  inquiries  as  to  the  number  of  feeble- 
minded girls  and  women  in  workhouses  and  infirmaries,  and  they  found 
that,  though  their  returns  were  incomplete,  during  the  year  1889  no 
less  than  715  weak-minded  women  passed  through  105  workhouses,  and 
that  at  56  workhouses  the  approximate  number  of  such  women  leading 
immoral  lives  was  366.     The  Beformator}-  and  Refuge  Union  have  also 
considered  the  question,  and  both  this  body  and  the  Vigilance  Society 
are  anxious,  not  only  that  provision  should  be  made  for  the  adult  feeble- 
minded, but  that  weak-minded  children  should  be  educated  and  trained. 
There  is  no  doubt  that  the  immoral  and  criminal  tendencies  of  weak- 
minded  adults  are  largely  due  to  want  of  will  power  and  moral  control, 
and  there  is  a  hope  that  the  number  of  such  cases  may  be  lessened  by 
educating  and  training  the  weak-minded  when  young  and  at  a  time 
when  the  character  is  phistic  and  can  be  easily  moulded.     Personally, 
I  am  in  favour  of  detaining  the  weak-minded  adults  in  an  institution 
where  they  can  be  suitably  employed  and  where  they  may  lea<l  happy 
and  useful  lives.     At  present  their  condition  is  often  most  wretched, 
and  details  of  cases  which  have  recently  come  under  my  notice  show 
that  many  of  them  live  a  neglected  and  degraded  life,  and  are  treated 
more  like  beasts  of  burden  than  human  beings.     To  allow  these  women 
to  be  at  large  is  simply  to  increase  the  number  of  weak-minded  and 
imbecile    children  from  year  to  year,  and   therefore   from    a  merely 
financial  point  of  view  it  would  seem  cheaper  to  detain  them  and  prevent 
them  from  mixing  with  bad  characters  in  the  outside  world.     If,  how- 
ever, you  do  not  care  to  go  so  far  as  this,  then  I  say  it  would  be  wise 
to  take  advantage  of  the  Act  of  Parliament  which  was  passe^l  in  1867, 
by  which  ^'  Guardians  may  provide  for  the  reception  and  maintenance 
"  and  instruction  of  any  adult  panper  being  blind  or  deaf  and  dumb,  in 
**  any  hospital  or  institution  establwhefl  for  the  rec<fption  of  persons 
^  soffering  under  such  infirmities,  ami  may  pay  the  charges  incurred  in 
^  the  conveyance  of  such  panper  to  and  from  the  Mime,  tm  well  a«  those 
^  mcurred  in  his  maintenance  support,  and  instruction  thercfin/*     All 
tiiat  we  have  to  do  is  to  ask  the  I»r:al  Government  Boanl  U9  i-xUmtX  the 
iMSilities  now  provide!  for  the  bltml,  (h-sd  and    dfiiiib  U9  th**  fftthlt'' 
minded.     To  do  nothing  involv#^  a  v^-rj'  gr«it  cxitimnti — to  do  tt^Mntithing 
a  much  less  one. 
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Passing  now  to  tbe  care  and  treatment  of  imbecile  children,  1 
would  remark  that  the  accommodation  now  provided  for  them  is 
markedly  deficient.  The  number  of  idiots  and  imbeciles  in  England 
and  Wales  returned  in  the  householder's  schedules  at  the  census  cS 
1881  was  32,717,  but  the  returns  are  undoubtedly  far  below  the  actual 
number,  owing  to  the  disinclination  of  parents  to  conclude  that  their 
children  are  so  far  affected  as  to  render  it  necessary  to  return  them  as 
idiots  or  imbeciles.  Of  these  at  least  7,000  are  between  5  and  20  years 
of  age,  the  period  during  which  training  and  treatment  is  best  undergone 
and,  no  doubt,  the  returns  of  the  late  census  will  add  1,000  or  2,000 
more  to  the  number.  Accommodation,  however,  is  at  present  only 
provided  for  about  2,400  of  these,  so  that  there  are  at  the  lowest  com- 
putation 4,000  for  whom  provision  should  be  made.  Many  of  these  are 
kept  in  workhouses,  where  there  is  no  attempt  at  training,  or  they  are 
confined  in  the  w^ards  of  lunatic  asylums,  where,  not  only  is  no  im- 
provement possible,  but  the  patients  actually  suffer  ;  they  are  bewildered 
and  frightened  by  the  noise  of  those  who  are  acutely  maniacal,  and 
they  imitate  the  bad  habits  of  the  lunatics  with  whom  they  are 
associated. 

From  tiitie  to  time  committees  have  considered  this  subject.  Some 
time  ago  a  Special  Committee  of  the  Cliarity  Organization  Society  went 
fully  into  the  matter,  and  recommended  that  schools  for  paupen 
idiots  and  imbeciles  should  be  built,  ca][)able  of  accommodating  500 
children,  and  that  for  those  above  the  ][)auper  class,  institutions  supported 
by  voluntary  contributions  should  bt»  provided.  Unfortunately  no  action 
followed.  In  1887  another  committee  considered  the  matter,  especially 
"with  reference  to  the  non-pauper  cases,  and  an  effort  was  made  to  obtain 
funds  under  the  City  of  London  Parochial  Charities  Act  of  1883. 
Section  14  appeared  to  warrant  the  application  for  a  grant  of  funds  for 
the  purpose,  for  it  refers  to  "  the  promoting  the  eilucation  of  the  poorer 
inhabitants  of  the  metropolis,"  and  goes  on  to  state,  "  and  generally  to 
**  the  improving,  by  the  above  or  by  any  other  means  which  to  the 
'*  Commissioners  may  seem  good,  the  physical,  social,  and  moral 
**  condition  of  the  poorer  inhabitants  of  the  metropolis.**  A  formal 
application  to  the  Charity  Commissioners  was  made,  and  though  the 
deputation  was  courteously  received,  no  grant  was  obtained.  There  is 
no  doubt  that  more  voluntary  institutions  should  be  erected,  and  buildings 
for  paupers  should  be  constructed,  either  in  the  grounds  of  the  existing 
lunatic  asylum,  or,  what  is  better,  quite  separately  therefrom.  In  the  more 
populated  counties,  such  as  Lancashire,  Yorkshire,  <&c.,  there  would  no 
doubt  be  a  sufficient  number  to  warrant  the  erection  of  a  separate  institu- 
tion, while  in  centres  purely  agricultural,  two  or  three  counties  could 
combine  together  to  build  an  asylum.  At  any  rate,  every  county  or 
combination  of  counties  should  have  its  idiot  as  well  as  its  lunatic  asylum. 

It  may  perhaps  be  interesting  to  relate  shortly  the  kind  of  training 
which  is  given  in  institutions  for  idiots  and  imbeciles.  We  have,  firstly, 
to  strengthen  the  body  and  alleviate  its  defects,  and,  secondly,  to  under- 
take the  special  teaching  of  the  mind.  The  first  and  most  important 
part  of  the  training  is  that  which  concerns  the  physical  condition.     The 
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muscles  which  are  wasted  must  be  nourished  by  calliug  their  functions 
into  acti\'ity,  and  the  want  of  co-ordination,  evidenced  by  the  entire 
absence  of  the  ordinary  precision  of  muscular  movement,  has  to  be 
corrected  by  properly  applied  exercises.  The  automatic  movements,  due 
to  the  want  of  the  controlling  power  of  the  will,  must  be  replaced  by 
others  upon  certain  definite  plans.  Then,  the  muscular  system  being 
strengthened,  the  hands  have  less  difficulty  in  performing  any  simple 
act,  locomotion  is  improved,  dribbling  from  the  mouth  disappears,  the 
eyes  wander  less  restlessly,  and  the  listlessness  and,  to  a  great  extent, 
the  inertness  disappear.  The  moral  treatment  goes  on  side  by  side  with 
the  physical  and  mental  treatment.  Obedience  must  be  taught^  and 
efforts  made  to  impart  good  temper  and  affection.  The  child  has  to 
learn  these  good  qualities  through  the  agency  of  the  teachers  and 
attendants,  who  have  to  use  every  effort  to  improve  the  moral  qualities 
of  those  confided  to  their  care. 

The  intellectual  training  in  the  lowest  class  commences  by  the 
cultivation  of  the  senses,  and  as  the  tactile  fimction  is  the  most  important 
we  commence  by  educating  the  sense  of  touch.  This  may  be  trained  by 
use  of  nailboards,  by  fitting  square,  circular,  and  oblong  pieces  of  wood 
into  corresponding  depressions,  by  threading  beads,  building  with  bricks 
and  numerous  other  exercises  too  numerous  to  mention.  The  sense  of 
9giht  IS  educated  in  colour  by  the  aid  of  paper  of  various  colours  which 
the  child  should  match,  and  by  coloured  cups  and  balls  which  he  should 
pair ;  in  form,  by  the  use  of  the  squares,  circles,  &c.  before  mentioned ; 
in  dimension,  by  the  use  of  pieces  of  wood  of  different  lengths ;  and  in 
the  notion  of  distance  by  making  the  pupil  separate  objects  from  one 
another,  and  then  tak^  measurements  from  point  to  point.  The  sense 
of  hearing  is  trained  by  teaching  the  child  to  discriminate  between  the 
various  sounds  presented  to  his  ear,  or  by  the  aid  of  music,  of  which 
nearly  all  imbeciles  are  fond.  The  senses  of  taste  and  smell  are 
awakened  by  a  series  of  experiments,  and  the  qualities  of  objects  thus 
ascertained.  In  every  case  we  proceed  from  the  simple  to  the  complex, 
teaching  ideas  by  the  use  of  concrete  forms  and  not  by  abstract  notions. 
Having  educated  the  senses,  we  proceed  to  higher  branches  of  learning, 
giving  instruction  in  the  alphabet,  reading,  spelling,  writing,  arithmetic, 
drawing,  the  idea  of  weight  and  the  value  of  money.  When  some 
progress  has  been  made,  instruction  in  tailoring,  shoemaking,  carpen- 
tering, mat  and  brush  making,  and  gardening  for  the  boys,  and  in 
^om^ic  work  and  sewing  for  the  girls  proves  useful,  alternating  the 
industrial  with  the  purely  intellectual  training.  Varied  amusements 
have,  of  course,  to  be  provided. 

In  conclusion,  I  would  venture  to  express  the  hope  that  the  result 
of  this  Congress  may  be  to  direct  attention  more  forcibly  to  the  three 
classes  of  cases,  which  are  the  subject  of  my  paper,  and  to  incite  public 
bodies  to  make  further  provision  for  the  improvement  of  their  physical 
and  mental  ^condition. 
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General  Return  from  an  Inquiry  into  the  Condition 

of  50,027  Children. 


Crftnial  abnormalities 
Ear  defects 
E^canthici 
Palate  defective 
Other  defect  of  body 
General  balance  weak 
Expression  defective 
Frontals  overact 
Cormgation 
O.  Oculi  relaxed 


2,576      Eye  movements  defective 

I 

1,315      Head  balance  weak    - 

898      Hand  weak 
1,381       Hand  nervous  - 

1,558  i  Finger  twitches  - 

i 

374      Lordosis   - 


-  1,168  Other  abnormal  nerve  signs 

-  1,616  !  Nutrition  low 

239  Eye  cases .        •        •        - 

865  ,  Mentally  dull     - 


-  l;883 

538 

-  1,219 
.  1,066 

706 
463 
668 

-  2,003 

-  1,473 
•  3,679* 


*  Children  feeble  or  abnormal  in  mental  status  are  included  here. 


The  Care  of  the  "  Mentallv-fbeble  "  Child  (as  distinguished  from  the 

"ImbecUe"). 


BY 


G.  E.  Shuttlbworth,  B.A.,  M.D.,  Medical  Superintendent^  Bojal 

Albert  Asylum,  Lancaster.. 


♦■•■» 


I  have  ventured  to  select  from  the  official  programme  of  Section  IV. 
of  the  Congress  the  terms  used  to  designate  two  classes  of  imperfectly 
constituted  children,  and  to  place  them  in  contradistinction,  in  order  to 
ofiEer  a  few  remarks  upon  the  care  of  those  designated  '*  mentallj- 
feeble." 

Presuming  that  the  term  '^  imbecile  "  is  intended  to  cover  the  case 
of  the  "  idiot,"  and  thus  to  comprehend  the  grosser  forms  of  mental 
defect,  I  take  it  that  the  term  "  mentally  feeble "  is  intended  to  be 
applied  to  those  children  whose  mental  endowments  are  so  poor,  or  so 
peculiar,  as  to  render  them  unfit  for  the  ordinary  curriculum  of  the 
public  elementary  school,  though  they  may  not  be  disqualified  for  family 
life  at  home. 

It  is  common  enough  in  upper  and  middle  class  circles  to  hear  of 
some  unfortunate  who  is  the  "  fool  of  the  family,"  but  who,  nevertheless, 
thanks  to  special'  educational  efforts  on  his  behalf,  ultimately  becomes 
a  very  decent  member  of  society.  Amongst  the  more  necessitous  classeis 
it  is  of  course  only  to  be  expected  that  mentally -feeble  children  should 
be  frequently  met  with  ;  but  for  them  no  special  educational  provision 
has,  until  quite  recently,  been  made  in  this  country.  Having  myself, 
during  the  last    seven   years,  taken   such   opportunities  as  presented 
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themselves  of  advocating  the  establishment^  in  connexion  with  omr 
elementary  school  system,  of  special  classes  for  such  exceptional 
children — notably  at  the  London  "  Conference  on  School  Hygiene  "  in 
1884,*  and  at  the  "  Manchester  Conference  on  Education  under  Healthy 
Conditions"  in  1885 — f  ^  rejoice  to  find  that  the  London  School  Board 
is  about  to  inaugurate  "  classes  or  schools  for  children  who  by  reason  of 
"  physical  or  mental  defects  cannot  be  properly  taught  in  the  ordinary 
^  schools."  This  is,  so  far  as  I  know,  the  first  attempt  to  minister  to  the 
special  needs  of  the  "  mentally-feeble "  in  connexion  with  the  public 
elementary  schools  in  this  country ;  though  for  some  years  past  arrange- 
ments have  made  for  this  purpose  in  Norway,  Germany,  and  some  of 
the  Swiss  cantons.  I  may  perhaps  be  allowed  to  quote  from  a 
memorandum  drawn  up  for  the  use  of  the  Koyal  Commission  on  the 
Blind,  the  Deaf  and  Dumb,  &c.,  the  following  paragraphs  as  to  special 
classes  for  abnormal  children  in  Norway,  which  I  visited  in  1887.  J 

"  In  Christiania  and  in  Bergen  special  classes  are  organised,  in 
connexion  with  the  public  elementary  school  system,  for  the  separate 
instruction  of  such  pupils  as  are  found  incapable,  in  consequence  of 
nervous  or  mental  "abnormality,"  of  following  the  ordinary  school 
curriculum. 

"  In  class  rooms  forming  part  of  a  large  public  elementary  school  in 
the  east  of  Christiania  I  found  28  *  abnormal '  children  being  instructed 
by  three  teachers.  A  few  children  suffered  from  defects  of  sight  or 
hearing  only,  but  the  majority  furnished  evidence  of  mental  or  nervous 
defect,  not,  however,  amounting  to  actual  idiocy.  The  organisation  of 
the  classes  had  been  entrusted  by  the  school  board  to  Herr  J.  A. 
Lippestad,  the  esteemed  Director  of  the  Institution  for  Imbeciles  at 
Thorshang,  Christiania,  and  the  teachers  had  been  trained  by  him,  one 
of  those  I  saw  being  also  engaged  at  the  institution.  The  methods 
used  were  those  found  effective  in  the  improvement  of  imbecile  children, 
viz.,  exercises  to  fix  the  attention,  to  quicken  the  perceptions  by 
cultivating  the  senses,  to  overcome  nervous  irregularities  by  specially 
adapted  drill,  and  to  promote  industrial  usefulness  and  moral  control. 
The  teaching  appliances  comprised  ample  material  for  pictorial,  object, 
and  practical  lessons,  the  ratio  of  teachers  to  pupils  being  about  1  to  10 
(instead  of  as  in  the  ordinary  school  1  to  30),  allowing  of  a  fair  amount 
of  individual  attention.  Herr  Lippestad  gives  a  generally  favourable 
account  of  the  results  attained.  Many  of  the  pupils,  after  special 
instruction  for  a  year  or  more  in  these  classes,  are  enabled  to  join  the 
ordinary  school,  whilst  some  complete  their  education  in  these  classes 
to  the  standard  required  for  *  confirmation '  (which  in  Scandinavian 
countries  is  regarded  as  an  essential  preliminary  to  earning  a  livelihood). 
The  drawbacks  to  more  complete  success,  according  to  Herr  Lippestad's 


•  See  "  Health  Exhibition  Literature,"  Vol.  XII.,  p.  560. 
f  See  **  Proceedings  of  Conference  on  Education  under  Healthy  Conditions, 
Manchester,  1885,  p.  219. 

X  See  Appendix,  Report,  Boyal  Commission,  p.  370. 

t     p.  21 S4.  O 


210  Section  IV. 

experience,  are  the  comparatively  short  time  spent  by  the  children  each 
day  under  the  influence  of  their  teachers,  and  the  depressing  influences, 
both  moral  and  physical,  of  home  life  in  the  case  of  the  more 
necessitous. 

**In  Bergen  the  auxiliary  classes  were  under  the  care  of  Herr 
Soethre,  Principal  of  the  Institution  for  Imbeciles  at  Ekelund,  and  the 
instruction  is  given  by  teachers  from  that  institution.  Thirty-five 
children  out  of  6,000  attending  the  public  elementary  schools  are  at 
present  in  these  auxiliary  classes.  The  classes  are  held  from  three  to 
six  each  afternoon  in  premises  apart  from  the  ordinary  school.  Four 
teachers  are  provided,  and  the  capitation  grant  (which  in  this  case  covers 
the  expenses  of  school  premises  and  apparatus)  is  125  krone  per 
annum  (equivalent  to  about  6/.  19^.).  In  the  highest  class  the  pupils 
were  able  to  read,  to  write  from  dictation,  and  to  work  sums  in  the 
simple  rules  of  arithmetic.** 

From  correspondence  with  Herr  Lippestad  I  learn  that  the 
Christiania  classes  were  established  in  1874,  and  that  the  average 
attendance  is  about  90  children  (from  the  15,000  attending  the  pubhc 
elementary  schools).  The  cla*v<«»s  are  held  in  the  afternoons  only  in 
two  of  the  board  schools  selected  so  as  to  be  as  convenient  as  practicable 
for  access  from  the  homes  of  the  pupils.  The  annual  cost  is  about 
6/.  15^.  each  pupil.  Herr  Lippestad  divides  the  pupils  according  to 
results,  into  four  categories,  viz. : — 

1.  Those  who   after  two  or  three  years  special  teaching  can  be 

brought  back  into  the  ordinary  school. 

2.  Those  continuing  in  these  classes  till  prepared  for  confirmation. 

3.  Those  for  whom  these  classes  are   found  insuflicient.      Such, 

after  being  tried  for  a  time,  are  sent  to  special  institutions  for 
imbeciles. 

4.  Those  utterly  ineducable,  who  after  full  trial  are  dismis.sed  to 

their  homes. 
In  Germany,  "  auxiliary  *'  schools  for  exceptional  children  have 
been  established  at  Dresden,  Leipsic,  Gera,  Hulberstadt,  Cologne,  and 
Brunswick.  Herr  Kielhorn,  the  able  principal  of  the  school  at  Bruns- 
wick, thus  describes  his  objects  and  methods.  "  The  auxiliar}'  school,*' 
he  says,  "  is  designed  for  such  children  as,  after  a  trial  of  at  least  two 
"  years  in  a  public  elementary  school,  have  not  proved  competent  for 
"  promotion,  so  that  an  equal  progress  with  their  schoolmates  is 
"  impossible.  On  the  other  hand,  those  children  are  excluded  from 
"  attendance  at  the  auxiliary  school  who,  in  consequence  of  too  low 
"  mental  capacity,  or  of  too  great  bodily  infirmity,  or  of  insufficient 

"  home   care,  are  better  assigned  to  a  special  institution 

**  In  the  auxiliary  school  it  is  essential  to  develop  by  every  means,  and 
"  concurrently,  the  mental  and  bodily  powers  of  the  children  to  the 
*'  utmost  extent  possible.  As  the  teacher  must  specially  adapt  himself  to 
"  the  peculiarities  of  each  child,  and  having  regard  to  the  small  capacity 
"  of  the  pupils,  must  make  sure,  by  constant  repetition  of  what  has 
"  been  learnt,  the  scope  of  instruction  must  necessarily  be  restricted.*** 

♦  See  remarks    by   author    in    "Jounial  of  Mental  Science,"    April,   1888. 
Page  80,  teq. 
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It  is  notable  that  the  cultivatiou  of  the  senses,  and  the  training  of  the 
hand,  form  important  items  in  the  scheme  of  instruction. 

In  the  selection  of  pupils  suitable  for  special  schools  or  classes  for 
the  mentally  feeble,  considerations  of  a  general  and  physical  character 
come  into  play.  Such  children  are  often  the  victims  of  their  surround- 
ings ;  and  the  lack  of  judicious  home  care  may  grievously  interfere  with 
the  beneficial  effect  of  special  training  at  school.  Mentally  feeble 
<^dren  are,  frequently,  also  physically  feeble;  and  retarded  mental 
development  often  co-exists  with  a  low  state  of  nutrition.  Inherited 
tendencies  to  nervous  weakness  account  for  many  cases  of  irregular  or 
defective  mental  action.  In  the  cases  just  referred  to,  it  may  be  a 
.  question  whether  a  boarding  institution  in  the  country,  with  the  advan- 
tages of  medical  and  hygienic  care,  would  not  be  preferable  to  even 
specially  adapted  instruction  in  a  town  school.  Dr.  Francis  Warner, 
whose  valuable  researches  as  to  the  condition  of  elementary  school 
children,  as  regards  their  physical  development  and  brain  state,  are 
well  known,  rightly  lays  much  stress  upon  the  skilled  interpretation  of 
postures  and  movements  as  signs  of  irregular  nerve  and  brain  action. 
He  cites  as  examples  of  children  "  for  whom  the  average  education  is 
"  not  suited,  nervous,  irritable  children  with  headaches,  chorea,  occasional 
"  fits,  habitual  truants,  with  slight  brain  defects "  ;  mlding  that  "  these 
"  cases  could  be  picked  out  by  a  medical  inspector,  and  they  can  be 
"  taught  in  ordinary  schools,  in  small  class-rooms,  under  trained 
^'  teachers."  It  would  appear  that  the  choice  between  special  class- 
rooms in  connexion  with  ordinary*  schools,  and  special  schools  set  apart 
TPop  exceptional  children,  resolves  itself  into  a  question  of  local  conve- 
nience. Of  course  regard  must  be  had  to  the  accessibility  of  the 
schools  or  classes  from  the  pupils'  homes,  and  it  will  probably  be  found 
advantageous  to  adopt  the  separate  school  system  in  large  cities,  the 
class  system  in  smaller  towns.  It  will  be  noticed  in  the  accounts  given 
of  the  experience  both  of  the  Norwegian  and  the  German  schools,  that 
some  cases  of  proved  incapacity,  as  well  as  some  whose  home  circum- 
stances are  specially  unfavourable,  have  to  l>e  relegated  to  the  institutions 
for  imbeciles,  or,  as  our  American  cousins  prefer  to  call  them,  insti- 
tutions for  "feeble-minded  children."  From  my  own  i)oint  of  view, 
considering  how  much  the  lasting  amelioration  of  weak-minded  children 
depends  upon  care  out  of  school,  as  well  as  upon  instruction  in  school,  I 
think  the  institutions  will,  in  many  cases,  be  more  effective  than  the 
special  classes.  However,  even  in  such  ca.ses,  the  cla»s<*8  will  afford 
the  opportunity  of  probation,  and  parents  will  overcome  the  reluctance 
naturally  felt  to  send  their  children  to  such  institutions  when  they 
find  that  even  the  special  instruction  is  insufficient.  The  forthcriming 
experiment  of  the  London  School  Board  in  ijro\iding  si>e<.'ial  instruction 
for  children  disqualified  from  the  curriculum  of  the  ordinary  school  by 
reason  of  physical  or  mental  defects  will  \Hi  waUfhe^l  with  the  utmost 
interest  by  educators  throughout  the  country ;  and  I  tnu^t  it  may  provo 
"flo  successful  as  to  encourage  imitation  universally. 
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Antrag  Erhebungen  Tiber  psychopathisch  minderwertige  Einder 

anznstellen. 

VON 

Dr.  LuDwiG  StrUmpell,  Leipzig. 
Dr.  J.  L.  A.  Koch,  Wilrtemberg. 
Dr.  Emil  Schmidt,  Leipzig. 
Dr.  Ernst  Hasse,  Leipzig. 


-<>4»o->- 


Die  mogUchen  Erfolge  der  Erziehung  und  des  Unterrichts  eines 
Kindes  sowohl  in  der  Familie,  als  auch  in  den  offentlichen  Erziehungs- 
und  Unterriehtsanstalten,  hangen  vorzngsweise  von  der  Bildsamkeit 
desselben  ab. 

Die  Letztere  ist  wiedenmi  nicbt  bios  durch  die  psycbische  Bean- 
lagung  allein,  sondern  wesentlich  aiieb  durcb  die  Gcsundheit  des 
Korpers  im  Oanzen  iind  insbesonderc  durcb  die  Isrormalitat  des 
Ncrvensystems  und  seiner  Centralorgane  bedingt: 

Aus  diesem  Grunde  sind  sowohl  von  Seiten  der  Medicin,  als  aucb 
der  Padagogik  erustlielie  Bestrebungen  hervorgetreten,  welcbe  bezweeken, 
ein  sicberes  Erfabrungsmaterial  zu  gewinnen,  wodurch  beiden  Wissen- 
schaften  ein  bestimmtes  Urtlieil  iibor  den  tbatsachlichen  Zustand  der 
heranwacbsenden  Jugend  in  Bctreff  ihrer  korperlicben  und  psycbisehen 
Normalitat  ermoglicbt  wird. 

Auf  der  Grundlage  dieser  Kennlniss  wiirde  nielit  bios  die  wissen- 
sehaftliche  Ausbildung  beider  Doctrincn  wesentlicli  gefordert  werden, 
sondern  es  wiirden  sich  daraus  audi  fiir  die  Praxis  im  Schul-  und 
Unterriclitswesen  bochst  niitzliche  Gesiebtspunkte  ergeben. 

Alle  diejenigen  Zustande  der  Kinder,  bei  denen  die  geistige 
Entwiekelung  entweder  durch  angeborene  oder  erworbene,  durch 
dauernde  oder  auch  voriibergehende  pathologische  Einfliisse  von  seiten 
des  Korpers,  insbesondere  der  neivosen  Centralorgane  gestort  oder 
theilweise  aufgehoben  ist,  nennt  man  psychopathische  Zustande.  Der 
genannte  Zweck  ist  einem  grossen  Theile  uach  am  ehesten  dadurch 
zu  erreichen,  dass  die  psychopathischen  Zustande  derjenigen  Jugend 
ermittelt  werden,  welche  zu  einer  bestimmtcn  Zeit  sowohl  in  den 
normalen  offentlichen  Erziehuugs-  und  Unterriehtsanstalten,  als  auch 
in  staatlichen  und  privaten  Schulen  und  Anstaltcn  fiir  zuriickgebliebene, 
nervenkranke  und  verwahrloste  Kinder,  sowie  im  Elternhause  ohne 
eine  Anstalt  zu  besuchen,  vorhandcn  ist. 

Um  die  Beurtheilung  des  Grades  der  Minderwertigkeit  nicbt  zu 
sehr  in  das  Ermessen  des  Zahlers  (Beobaehters)  zu  stellen,  sondern 
dieses  Urtheil  dem  Verarbeiter  <les  Materials  vorzubehalten,  miissen  sich 
solche  Ermittelungen  auf  die  Gesammtheiten  der  ortsanwesenden  Kinder 
beziehen,  auf  die  gesunden,  die  minderwertigen  und  die  gebrechlichen, 
einschlicsslich  der  blinden,  taubstummcn  und  eigentlich  idiotischen 
(starker  schwachsinnigen  und  blodsinnigen)  Kinder.  Es  ist  dies  schon 
erforderlich,    um    die    minderwertigen    in    ihrcn    anthropometrischen 
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Merkmalen  als  Ausnahmen  gegeniiber  dem  aus  der  GK^sammthcit 
abgeleiteten  Durchschnitt  charakterisiren  zu  konnen  iind  um  bei  der 
Untersuehung  die  Minderwertigen  nicht  im  Vorans  als  solcbe  bezeichnen 
iind  sie  und  die  Ibrigen  verletzen  zu  miissen. 

Mit  soleben  Erhebungen  ware  ziinacbst  an  kleineren  Orten 
(Landorten,  kleineren  Stadten)  zu  beginnen,  und  nur  allmahlich  und  in 
dem  Maasse,  wie  das  Interesse  fiir  die  Sacbe  sieh  verbreiten  und 
Uebung  und  Fertigkeit  beim  Zahlen  erlangt  wUrde,  waren  grossere 
E^reise  in  den  Bereieb  der  Erhebungen  einzubeziehen.  Aucb  diirfte  es 
acb  empfeblen,  wenigstens  anfanglich  private  Erhebungen  zu  veran- 
stalten,  da  man  mit  soleben  Erhebungen  hinsichtlich  psj'chiatriseher 
Fragen  an  einigen  Orten  schon  besonders  gute  Erfahnmgen  gemaclit 
hat. 

Im  Interesse  dieser  auch  in  socialer  Hinsieht  hochst  wichtigen 
Angelegenbeit  stellen  die  Unterzeichneten  den  Antrag : 

Der  VII.  Congress  fiir  Demographie  u.  s.  w.  wolle  eine  aus 
einem  mit  der  Psychiatrie  vertrauten  Arzte,  eirtem  erfahrenen 
Padagogen  und  einem  Statistiker  bestehende  Commission 
emennen,  deren  Aufgabe  es  sei,  mit  der  Brmittelung  der 
psychopathischen  Minderwertigkeiten  der  Jugend  zunachst  in 
kleinen  Kreisen,  einer  Sehule,  einem  Dorf,  einer  Stadt  zu  be- 
ginnen und  dieselbe  planmassig  fortzusetzen  und  auszufiihren. 
Aucb  wolle  der  Congress  die  eingesetzte  Commission  ermach- 
tigen,  sieh  durch  Kooptation  zu  verstarken  und  fiir  ihre 
Erhebungen,  welche  zunachst  auf  private  Willfahrigkeit 
gegriindet  werden  soUen,  wenn  nothig,  behordliche  Unter- 
stiitzung  nachzusucben. 

Um  der  AusfUhrung  die  nothige  Einheitlichkeit  zu  geben,  erlauben 
sieh  die  Antragsteller  das  beifolgende  Erhebungsformular  in  Vorschlag 
eu  bringen. 

Sollte  die  zweite  Abtheilung  des  Congresses  fiir  die  normalen 
Kinder  andere  anthropometrische  Merkmale  feststellen,  so  bitten  wir, 
dieae  an  Stelle  unserer  Fragen  VII.  bis  XVI.  zu  setzen. 

Um  Doppelarbeiten  zu  vermeiden,  wird  es  sieh  jedenfalls  empfehlen, 
die  umstiindlichen  psychopathischen  Untcrsuchungen  sogleich  auch  so 
einzurichten,  dass  sie  fiir  die  Anthropometric  der,  wenn  auch  kleinen, 
Gesammtheiten  verwerthet  werden  konnen. 

Antceisung  zur  Beohachtung  der  psychopathisch  minderwertigen 
Jugend. — Es  handelt  sieh  bei  dieser  Beobachtung  um  Ermittelung  der- 
jenigen  Individuen,  welche  zwar  nicht  geisteskrank,  d.  h.  nicht  idiotisch 
und  nicht  irrsinnig,  welche  aber  psychopathisch  minderwertig  sind. 

Seiche  (auf  das  Nothigste  sieh  beschrankenden)  Erhebungen  soUeu 
rar  Sicherung  ihrer  Genauigkeit  und  Zuverlassigkeit  zunachst  an  einigen 
kleineren  und  mittelgrossen  Orten  und  zwar  unter  Mitwirkung  von 
i^eciell  sacbverstandigen  Aerzten,  von  Lehrern  und  anderen  berufenen 
(sach-  und  lokalkundigen)  Personen  je  durch  einen  Vertrauensmann 
angestellt  werden. 
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Bei  der  Ausf  dhrung  der  Beobachtung  kommen  Zahlbliittchen  zur 
Verwendung. 

Zur  naheren  Orientirung  werden  folgende  Erlauterungen  gegeben : 

I.  Gkzahlt  werden  an  einem  bestimmten  2^itpunkt  alle  am  Orte 

anwesenden  Kinder  im  sehulpflichtigen  Alter,  gleiehgultig,  ob 
sie  eine  Lehranstalt  besuchen,  oder  nicht.  Ausserdem  kann 
die  Erbebung  sieb  auf  diejenigen  Kinder  erstrecken,  welebe 
nach  dem  Orte  zustandig  sind  (deren  Eltern  am  Orte  leben), 
die  aber  eine  auswartige  Schule  besnchen  oder  in  einer 
auswartigen  Anstalt  untergebraebt  sind.  Es  empfiehlt  sich 
dies  besonders  dann,  wenn  damit  die  sammtlicben  einer  Ebe 
angebOrigen  psycbopatbiscb  minderwertigen  Kinder  zusam- 
mengefasst  werden  konnen. 

II.  Die  Namen  der  Gezablten  werden  nicbt  angegeben.     Die  Zahl> 

blatteben  werden  aber  bei  jeder  Lebranstalt  in  fortlaufender 
Weise  numerirt,  und  es  wird  sehr  gewiinscht,  dass  jeder 
Zlkblende  fur  sicb  ein  Verzeichniss  der  Nummern  mit  den  zu- 
geborigen  Namen  anlege,  damit  in  Anstandsfallen  spater  leicbt 
Auskunft  gegeben  werden  kann. 

III.  Auf  jedes  Zablbl&tteben  wird  niir  ein  Indi\'iduum  aufge- 
nommen.  Der  bei  dem  betrefPenden  Indivi(iuum  vorbandene- 
Zustand  wird  dick  iintcrstricben,  das  Nichtzutreffende  durcb- 
strieben. 

Wo  n(*)thig,  sind  aucb  beide  Alternativfalle  zu  untcrstrei- 
cben,  z.  B.  bei  Frage  XXI.  eventuell  anatomiscb  und 
fuuktionell. 

Kann  eine  Rubrik  nicbt  mit  Sicberheit  ausgefiillt  werden^ 
so  wird  ein  Fragezeicben  beigesetzt. 

IV.  Unter  dem  Ausdruck  psychopathische  Minderwertigkeiten 
sind  (nach  Dr.  J.  L.  A.  Koch,  Director  der  Koniglicb  Wiirt- 
temberg'scben  Staatsirrenaustalt  Zwiefalten  :  Die  Psycho- 
pathischen  Minderwertigkeiten,  Eavensburg  bei  O.  Maier 
1891)  zu  verstehen  alle,  sei  es  angeborenen,  sei  es  erwor- 
benen,  den  Menscben  in  seinem  Personlebeu  beeinflussenden 
psyebiscben  Regelwidrigkeiten,  welebe  aucb  in  sclilimmen 
Fallen  doch  keine  Geisteskrankbeiten  darstellen,  welebe  aber 
die  damit  bescbwerten  Personen  aucb  im  giinstigsten  Falle 
nicbt  als  im  VoUbesitze  geistigcr  Normalitat  und  Leistungs- 
fabigkeit  stebend  erscbeinen  lassen. 

V.  Die  angeborene    psycbopatbiscbe    Minderwertigkeit  giebt  sich 

vielfacb  zu  erkennen  korperlicherseits  : 

A.  Durch  Degenerationszeichen  (stigmata)  im  engeren  Sinne. 
Es  sind  gewisse  anatomische  Verbildungen,  die  entweder 
schon  von  der  Geburt  an  sichtbar  sind  oder  spater  mit 
Nothwendigkeit  hervortreten. 
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Dazu  gehoren : 

1.  Disproportionirtheit  zwischen  den  einzelnen  Korper- 

theilerif  insbesondere  zwischen  Schadel  und  Gesicht 
nnd  den  einzelnen  Abschnitten  von  Schadel  und 
Gesicht. 

Es  kann  z.  B.  das  G^icht  im  Verhaltniss  zum 
Schadel  zu  gross  oder  zu  klein  sein  oder  die  untere 
Partie  des  G^chts  ist  im  Verhaltniss  zur  oberen 
auffallig  reducirt.  Oder  zu  kleiner  Kopf,  zu  grosser 
Mundy  iibergrosse  Hande  und  Fiisse  u.  dgl. 

2.  Asymtnetrien  an  Schadel  und  Gesicht^  z.  B.  die  eine 

Halfte  des  Schadels  oder  des  Gksichts  ist  kleiner, 
als  die  andere  u.  dgl. 

3.  Misgestaltungen   einzelner    Korpertheile    fur    sichy 

z.  B.  fliehende  StirUy  d.  h.  wo  die  Stim  von  der 

Nasenwurzel  ab  nach  hinten  oben  zuriickweicht,  keine 

richtige  Wolbung  und  Masse  hat. 

Femer :  ahgeplattetes  Hinterhaupty  zu  hochgespreng- 
ter  oder  zuflacher  harter  Gaumen^  Unregelmdssigketten 
der  Zahnreihen,  unvollstdndige  und  mUstaltete  Ohren^ 
fnonstrose  Ohrmu^chelny  mangelhafte  oder  gegen  die 
Wangen  angewachsetie  Ohrlappchen^  wulstige  Lippen, 
namentlich  wulstige  Unterlippey  SchieleUy  ungleiche 
Fdrhung  der  Iris,  Klumpfuss  u.  A. 

B.  Durch  Degenerationszeichen  im  weiteren  Sinne  ;  alssolcbe 
sind  aufzufassen  allerlei  mehr  oder  weniger  andauernde 
funktiofielle  Anotnalien.  Sie  treten  bei  Psychopathisch 
Minderwertigen  zum  Theil  schon  sehr  friih  hervor, 
Dazu  gehoren  z.  B.  namentlich : 
Sensible  Storungen,   wie  Kopfdruck   und    neuralgische 

Beschwerden ; 
Motorische  Storungen,  wie  Muskelzueken,  namentlich  im 

Gesicht ;  oder  Muskelzittern ;  gesteigerte  Erregharkeit 

des  Herzens  ;  und 
Vasotnotorische  Storungen,    die  sich   in    Anfallen  von 

Herzhlopfeny  Pulsfrequenzy  Gkneigtheit  zum  Erro- 

then  aussprechen. 

Stdrhere  Anomalien  sind : 

Neigung  zum  Zusammenschrecheny  zum   Schwindely  zu 
Ohnmachteny  zu  Convulsionen  u.  A. 

VI.  Die  psychopathisch  minderwertigen  Kinder  xmdjungen  Leute 
werden  gewohnlich  als  nervos,  als  psychisch  belastety  als 
eigenartig  (phantastisch,  extravagant,  leutescheu  u.  s.  w.),  als 
zuruchgeblieben,  schwach  begabt,  schwer  zu  unterrichtendy 
als  sittlich  verkommen  u.  dgl.  bezeichnet. — Es  soil  aber  kein 
Individuum  als  psychopathisch  minderwertig  bezeichnet 
werden,  bei  dem  die  psychischen  Begelwidrigkeiten  nicht 
pathologisch  (im  medicinischen  Sinne)  sind. 
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VII.  Wo  bei  den  Erhebungen  jeweils  auch  noch  zwischen  psy- 
chopathischer  Disposttioriy  psychopathischer  BeUtstung  und 
psychopathischer  Degeneration  unterschiedcn  werden  kann, 
ist  es  sehr  erwunscht,  wenn  solches  geschieht. — Die  Ursachen 
der  ertcorbetien  psychopathischen  Minderwertigkeiten  sind 
am  haufigsten  geistige  und  gemiithliehe  Ueberanstrengungen 
verschiedener  Art  und  korperliche  Krankheiten,  namentlich 
Krankheiten  der  Himhaute  und  des  Hims  (Meningitiden, 
Epilepsie  u.  s.  w.). — ^Besteht  ein  Zweifel  dariiber,  ob  ein 
Individuum  an  einer  angeborenen  oder  einer  erworbenen 
Psychopathie  leidet,  so  wird  es  zu  den  angeborenen  Psyeho- 
pathischen  gerechnet,  aber  ein  Fragezeiehen  beigefiigt. 

VIII.  Bei  der  unmittelbar  auf  die  Hereditat  Bezug  habenden 
Abtheilung  des  Zahlblattcbens  wird  gewiinscht,  dass  jedes  Fach 
einzeln  ausgefiillt  und  ein  verneinendes  Ergebniss  ebenso 
ausdriieklich  konstatirt  werde,  wie  ein  bejahendes ;  mit  anderen 
Worten,  dass  in  jedem  einzebien  Fadie,  wenn  das  bctreffende 
Verhalten  zweifellos  ist,  ein  Ja  oder  ein  Nein  eingetragen 
werde.  Enthalt  eines  der  Facher  weder  Ja  nocb  Nein,  so  ist 
das  Fach  nicht  offen  zu  lassen,  sondern  mit  einem  Fragezeiehen 
auszufiillen. 

IX.  Unter  Geisteskrankheit  ist  sowohl  Irrsinn,  als  aueh  Idiotie 
Yerstan(ien.  Wenn  nach  dem  Bestehen  (oder  Bestandenhaben) 
von  psychopathisclier  Minderwertigkeit  in  der  Ascendenz  und 
bei  den  G^esehwistern  der  zu  Zalilenden  gefragt  ist,  so  kommen 
da,  was  die  Erioachsenen  unter  diesen  Vervvandten  betrifft, 
(nach  Koch)  Zustiinde  in  Betracht  nach  deren  hervorstechen- 
den  psychischen  Merkmalen  man  die  Betreffenden  je  nachdem 
alH2^r/6e«aiVe^eSeelen,  weinerliche  Gemiithsffienschen,  Trdumer 
und  Phantasteny  Menschenscheuey  Miihseligey  Gewisscnsinen- 
schen,  Emjifindliche  und  Uehelnehmerischey  Launei^haftey 
JExaltirte  und  Exzentrischey  Gerechtigkeitsfnenscheny  Stadt- 
und  Weltverhesserery  Eigefisinnige  und  jRechthaherischey  Hoch- 
miithigey  Taktlose,  Spottischey  Eitle  und  Gecketi,  Bummler 
und  Neuigheitshrdmery  Unruhigey  BosetcichtCy  Schtcachkopfey 
Sonderlingey  Sammler  und  Erfindery  missratene  und  nicht 
tnissratene  Genies  u.  s.  w.  bezeichnen  kann. — ^Aber  alles  dieses 
sind  die  Betreffenden  auf  der  Grundlage  organisch-patholo- 
gischer  Schadigung. 

Trunksuchty  Neigung  zu  Selhstmord  und  zu  Verhrechen 
deutet  sehr  haufig  auf  das  Bestehen  von  psycJiopathischer 
Minderwertigkeit  (oder  auch  von  Geisteskranklieit)  bei  den 
Betreffenden  bin.  Doch  wird  aus  melireren  Griinden  nach 
diesen  Dingen  noch  besonders  gefi-agt. 

X.  Von    somatischen    Nervenkrankheiten    kommen    in    Betracht 

Epilepsieny  welche  nicht  oder  noch  nicht  zu  psychopathischer 
Minderwertigkeit  (oder  zu  Geisteskrankheit)  gefiihrt  haben, 
Zustande  mit  hdufigen  Kopfschmerzeny  mit  SchwindeU  und 
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Ohnmachtsanfdlleny  hahituelle  MigrdnCj  hahituelle  Neu* 
ralgien  und  dergleichen.  Hypochofidrie  und  Hysterie  werden 
als  psjcbopathische  Minderwertigkeit  (beziehungswcise  als 
G^isteskrankheit)  beriicksichtigt. 

Auf  Bemerkungen  dariiber,  ob  die  Momente,  wclche 
bereditare  Belastong  herbeizufiihren  geeignet  sind,  jeweils 
scbon  vor  der  G^burt  des  betreffenden  Individuums  in  seiner 
Ascendenz  vorbanden  waren,  winl  vorerst  verziehtet. 

XI.  Bei  Frage  9  ist  die  Sebadellange  mit  Tastenzirkel  von  der 
Stimglatze  (glabella)  bis  zu  dem  am  weitesten  davon  stebenden 
Punkt  am  Hinterbaupt  in  der  Medianebene  des  Scbadels 
zu  messen.  Als  Sebadelbreite  ist  die  grosste  Querbreite 
aufzusuehen. 

XII.  Bei  Frage  24  "wo  untergebracbt **  bezeiebne  man  die 
Lehr-  oder  Heil-  oiler  Versorgungsanstalt  genan  nacb  ihrem 
Wesen,  z.  B.  Anstalt  fiir  Sehwacbsinnige  und  Idioten,  Sebule 
fiir  Sebwachbegabte,  Anstalt  fiir  Zuriickgebliebene,  Besserungs- 
anstalt,  Anstalt  fiir  Nervenkranke,  Anstalt  fiir  Epil(»ptiscbe 
oder  wie  immer  die  betreffende  Anstalt  selbst  sich  bez<jicbnet. 
—Bei  den  in  Lebranstalten  anderer  Orte  und  den  in  Special- 
anstalten  untergebraQbten  Individuen  oder  bei  Kindem,  die 
im  Eltemhaus  leben,  obne  eine  Lebranstalt  zu  besueben,  wird 
die  Frage  nacb  der  Lebranstalt  im  Eingang  des  Zablblattcbens 
off  en  geiassen. 

XIII.  Es  empfiehlt  sieb,  wenn  auf  einem  Zablblattcben  falscb 
eingetragen  wurde  und  nicbt  ganz  unzweifelhaft  deutlieb 
korrigiert  werden  kann,  dasselbe  zu  zerreissen  und  ein  neues 
auszufiillen. 

Enttcurf  eines  Erhebungsfonnulars  fiir  Untersuchung  iiber 
psychopathische  Minderwertigkeit  der  Kitider, 

1.  Land  Kreis  Gemeinde  • 

2.  Lebranstalt  Laufende  No.  (fiir  diese 

Lebranstalt). 

(Bei  Xo.  I  der  betr.  Anstalt  ist  anzugeben  Gesammtzabl 
der  Scbiiler  darunter  Kn.  Md.  .) 

3.  Des  Untersucbten  Gescblecbt :  mannlicb         weiblicb         • 

4.  Alter  Jabre  Monate  (gelx>ren  am         18     ). 
6.  Geburtsland                 Kreis  Ort 

6.  Eeligion  :  evangelisch,  katholisch,  israelitiscb,  andersglaubig. 

7.  Grosse  (obne  Fnssbekleidung)  Centimeter.     Gewicbt 

(unter  Abrecbnung  der  Kleidung)         Kil.         Gr. 

8.  Ernahrungszustand. 

9.  Sebadellange  Seba^lelbreite  ob  Scba^lel 

unnormal. 

10.  Farbe  der  Augen. 

11.  Farbe  der  Haare. 

12.  Farbe  der  Haut. 

Befund    der    Untersncbung    fob   normal|    oder    welcbe 
Anomalien). 
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13.  Der  Aiigen  (bezw.  des  G^ichts). 

14.  Der  Nase  (bezw.  des  Gtemehes). 
16.  Des  Mnndes  und  Bacbens. 

16.  T)er  Obren  (bezw.  de«  G^eho^8). 

17.  Liegt  Yor  Epilepsie,  Veitstanz,  allgemeine  korperliche  Sebwache, 

Oder  ein  anderes  korperliebes  Leiden  u.  welebes  ? 

18.  Finden  sicb  somatisebe   (anatomiscbe-fuuetionelle)   Degenera- 

tionszeicben  u.  welcbe  ? 

19.  Andere  Symptome  fiir  die  Vermutbung  der  Minderwertigkeit. 

Wird  demnacb  vermuthet  ? 

20.  Angehorene  psjebopathisebe  Minderwertigkeit  ? 

(Disposition . — ^Belastimg. — ^Degeneration .) 

21.  Erworhene  psyebopatbische  Minderwertigkeit? 

(Disposition . — ^Belastung.*^-Degeneration .) 

22.  2^it  des  Beginnes  des  (erworbenen)  Leidens  ? 

23.  Lebt  das  Kind  im  Elternbause  (in  der  Familie)  ? 

24.  Oder  ist  es  in  einer  Anstalt  untergebracbt  u.  in  weleber  ? 

25.  Besucbt  das  Kind  eine  Sebule  u.  welcbe  ?     (Ort,  Name  u.  Art) 

u.  welcbe  Klasse  ? 

26.  Urtbeil  des  Lebrers  iiber  des  Kindes  Fabigkeiten,  Kenntnisse, 

Fortscbritte  u.  Betragen  ? 

27.  EbeKcb  oder  unebelicb  geboren. 

28.  Zabl  der  Gescbwister,  einsebl.  der  Verstorbenen 


£s  flnden  oder  fanden  sioh  bei  des  imtemiohten 
IndiTidaanu 


des  Vbter's 


mm 

I 


i 

as 


der  Mutter 


I 


I 


29.  Beruf  u.  Stand'      ... 

80.  Wohlstandsgrad         ... 

81.  Grad  der  Blutflvcrwandtschaft     - 

82.  Geisteskrankbeit    .       -      -       . 

83.  Ptycliopathische  Minderwertigkeit 
8i.  Somatische  Nervenkrankheit 

86.  Tninksucht 

tt,  Selbstmord  od.  SelbstmordTenuch 

87.  Hang  ni  Ydrffehen  od.  Verbrechen 

88.  Allgeoioiiie  Scbwftchlichkeit 


t 


39.  Bemerkungen  : 

Ort  u.  Datum  der  Erbebung. 


Unterscbrift  des  Beobacbters. 
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Einder  mit  abnormer  Eopfbildxing. 

VON 

Prof.  Eduard  Ritteb  von  Hofmann,  Wien. 


■  *  ^  • 


Zu  den  Kindern^  welche  in  Schule  und  Haus  ihrer  abnormen 
Kttrperbeschaffenheit  wegen  einer  grosseren  Beachtung  und  Schonung 
bediirfen,  geh5ren  auch  die  mit  abnormer  Kopfbildunffy  und  zwar  nicht 
bloss  die  Kinder  mit  hydroeepbaliscbem,  sondem  aucb  die  mit  racbi- 
tisebem  und  dureb  vorzeitige  Nabtverwaebsung  verbildetem  Scbadel. 

Ibrer  Natur  naeb  kommen  solebe  Scbadelbildungen  gerade  im 
Kindesalter  relativ  am  haufigsten  vor,  finden  sicb  daber  aucb  bei 
Scbulkindem  niebt  ungewobnlicb,  was  ziffermassig  zu  konstatiren  wobl 
der  Miibe  wertb  ware. 

Solebe  Scb&del  sind  ein  aucb  fiir  Laien  erkennbares  Merkmal  einer 
abnormen  oder  gebemmten  Himentwicklung  und  einer  dadureb  bedingten 
geringeren  Leistungsfahigkeit  und  grOsseren  Labilitat  des  Gebims. 

Die  geringe  psycbisebe  Leistungsfabigkeit  hydrocepbaliscber  Kinder 
ist  bekannt,  weniger  aber  die  Tbatsacbe,  dass  eine  solebe  aucb  bei 
racbitiseben  und  durcb  vorzeitige  Synostose  verbildeten  Scbadeln  be- 
steben  kann  und  baufig  bestebt.  Es  feblen  zwar  in  dieser  Eicbtimg 
sjstematisebe  Untersucbungen ;  es  lasst  sicb  aber  a  priori  aus  der  Natur 
der  Abnormitat  erwarten,  dass  ebenso  wie  der  ibm  analoge  Kretinismus 
aucb  der  Bacbitismus,  nocb  mebr  aber  die  vorzeitige  Verwacbsung  der 
Scbadelnabte,  desto  mebr  die  Leistungsfabigkeit  des  Gebims  berabsetzen 
mussen,  je  intensiver  sicb  die  durcb  die  Knocbenerkrankung  gesetzte 
Wacbstbumsbemmung  des  Gkbims  gestaltet. 

Scbon  wegen  dieser  geistigen  Insufficienz,  welcbe  mit  solcbeo 
Deformitaten  in  den  boberen  Graden  regelmassig  verbunden  ist,  aber 
aucb  in  den  minder  boben  verbunden  sein  kann,  verdienen  dieselben 
eine  padagogisebe  Beacbtung  und  gebOren  jedenfalls  mit  zu  den  Factoren, 
welcbe  vom  Lebrer,  Scbulaufseber  und  insbesondere  vom  Sebularzte  bei 
der  Beurtbeilung  der  Leistungsfabigkeit  und  der  ganzen  geistigen  Per- 
sonlicbkeit  des  einzelnen  Kindes  mit  berangezogen  werden  miissen. 

Eine  nocb  bObere  Bedeutung  gewinnen  solebe  Deformitaten  durcb 
die  grossere  psycbisebe  und  pbysiscbe  Labilitat  des  Gebinis,  welcbe  sie 
bedingen. 

In  psycbiscber  Beziebung  findet  sicb  erbobte  Reizbarkeit,  Gc- 
neigtbeit  zu  patbologiscben  Yerstimmungen,  besonders  in  der  Puber- 
tfitsperiode,  sowie  erbobte  Reaction  gegen  Affecte,  insbesondere  gegen 
Scbreck.  Aucb  eine  grossere  Inclination  zu  Geistesstorungen  kann  l>e- 
steben.  Wird  ja  von  vielen  Psycbiatem  namentlicb  die  Asymmetric  des 
Scbadels  einestbeils  als  Zeicben  bereditarer  Degeneration,  anderseits 
als  ein  zu  Geistesstorungen  pradisponirendes  Moment  angeseben.  Aucb 
darfte  es  wobl  kaum  auf  einem  blossen  Zufall  berubeu,  dass  lx;i  den 
von  mir  secirten  jugendlicben  Selbstmordem  verbaltnissni&ssig  Mufig 
Scbadeldeformitaten  der  genannten  Art  gefunden  wurden. 
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In  somatischer  Beziehung  aussert  sicli  die  Labilitat  des  Gkhims 
solcher  Kinder  durch  Geneigtheit  zu  Convulsionen,  Neurastlienie  und 
Neurosen  verschiedener  Art,  aber  auch  durch  gesteigerte  Empfindlichkeit 
gegen  fieberhafte  Zustande  und  gegen  Traumen. 

Schon  ein  leichtes  catarrbalisehea  Fieber,  das  bekanntlieh  bei 
kleinen  Kindern  so  haufig  vorkommt,  kann  eerebrale  Erscbeinungen 
veranlassen,  nocb  mebr  aber  Erkrankungen,  welcbe,  wie  z.  B.  die 
Pneumonie  oder  die  acuten  Exantheme,  in  ibrem  Beginne  mit  bohem 
Fieber  einbergeben. 

Icb  babe  wiederbolt  Kinder  obducirt,  welcbe  unter  meningitiseben 
Erscbeinungen  acut  erkrankt  und  rascb  gestorben  waren,  wabrend  bei 
der  Obduction  keine  Spur  von  Meningitis,  sondern  eine  friscbe,  in  ibrer 
Ausdebnung  mitunter  geringe,  Pneumonie  oder  ein  acutes  Exantbem 
im  Ausbrucbstadium  gefunden  wurdc.  In  alien  diesen  Fallen  fand  sicb 
aber  eine  racbitiscbc  oder  synostotiscbe  Schadelstenose  oder  Hydro- 
cepbalus,  welcbe  offenbar  der  Grund  waren,  warum  das  Gebirn  auf  das 
durcb  eine  andere  Erkrankung  bedingte  Fieber  so  unverbaltnissmassig 
reagirte,  dass  dadurcb  eine  Meningitis  vorgetauscbt  wurtle. 

Mebrmals  bandelte  es  sicb  dabei  urn  F&lle,  in  denen,  weil  der 
Erkrankung  angeblicb  Ziicbtigungen  in  der  Scbule  oder  abnlicbe 
Einwirkungen  vorangegangen  waren,  an  eine  traumatiscbe  Meningitis 
gedacbt  und  die  gerichtlicbe  Obduction  eingeleitet  worden  war.* 

Aucb  babe  icb  eine  ansebnlicbe  Zabl  von  Kindern  obducirt,  die 
unmittelbar  nacb  unbedeutenden  Gewalteinwirkungen  auf  den  Kopf, 
z.  B.  Ohrfeigen,  Ziehen  bei  den  Haaren,  von  Hirnerscbeinungen  befallen 
wurden  und  kurz  darnach  gestorben  sind,  und  wo  sicb  bei  der  Obduc- 
tion in  der  Kegel  berausstellte,  dass  die  betrefPende  Gewalt  nicbt  ibrer 
allgemeinen  Natur  nacb,  sondern  nur  wegen  des  Bestebens  eines  der 
erw&bnten  patbologiscben  Verhaltnisse,  somit,  wie  sicb  das  osterreichische 
Q^setz  ausdruckt,  wegen  einer  "  eigentbumlicben  Leibesbescbaffenbeit " 
einen  so  scblimmen  Ausgang  genommen  batte. 

Am  begreiflichsten  ist  ein  solclies  Vorkommniss  beim  Hydrocephalus 
da ;  besonders,  wenn  man  die  ganz  plausiblen  von  Duret,  Crussenbauer 
u.  A.  iiber  das  Wesen  des  als  "  Commotio  cerebri "  bezeichneten 
Symptomenkomplexes  aufgestellten  Theorien  sicb  vor  Augen  halt,  durch 
eine  den  Kopf  erschiitternde  Gewalt  dosto  leichter  eine  traumatiscbe 
Reizung  der  Wandungen  der  Hirnkammern,  namentlich  der  vierten 
wird  zu  Stande  kommen  konnen,  je  grosser  die  Fliissigkeitsmenge  war, 
welclie  gerade  in  den  Ventrikeln  sicli  befand. 

Aber  auch  bei  racbitiscber  Schadelbildung,  die  sicb  iibcrdies  bau6(; 
mit  Hydrocephalus  verbindet,  sowie  bei  vorzeitiger  Nabtverwachsung 
sind  derartige  abnorme  Reactionen  wohl  verstandlich,  da  der  Rauni- 
beengung  wegen  Erschiitterungen  des  Kopfes  leichter  auf  das  Q^birn 
sicb  fortpflanzen,  und  als  solcbe  sowohl  als  durch  reactive  Hyperfimie 

♦  Prof.  Hofmann  demonstrirt  einen  solchen  Fall,  respective  das  Sch&deldach 
eines  Knaben  von  9  Jahren  mit  Verwachsung  der  Satura  safitalis  und  der  linken 
H&lfte  der  Satura  coronaria.    Pneumonie. 
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nngleich  leichter  zu  functionellen  Stttrungen  fiihren  kQnnen  als  bei  nor- 
malem  Schadel  respective  Gtehim.* 

Es  sind  demnach  recht  wichtige  Eigenthumlicbkeiten,  welehe 
Kindem  mit  abnormen  Scbadelbildungen  zukommen,  and  ieh  glaube, 
dass  Lehrer  und  jene,  denen  die  Aufsicht  in  der  Schule  zusteht,  auf 
diese  Kinder  besonders  aufmerksam  gemacbt  und  ibnen  cine  besondere 
Beachtong  und  Scbonung  derselben  empfohlen  wcrden  soil. 

Es  liegt  dies  sowobl  im  Interesse  der  betreffenden  Kinder  als  der 
Lehrer  selbst,  da  letztere  durch  Beachtung  der  erwahnten  Verhaltnisse 
sich  am  besten  vor  der  unter  alien  Umstanden  hoehst  peinlichen 
Anklage  schiitzen  kOnnen,  dass  sie  durch  das  Maass  der  erlaubten 
uberschreitende  ZAchtigungen  oder  sonstige  unzulassige  Behandlung 
eine  schwere  Erkrankung  oder  gar  den  Tod  des  Schulkindes  veranlasst 
batten. 


>^o^o-^ 


DISCUSSION. 

Br.  Sscherieh.  (Graz)  erinnert  an  die  Beobachtang  Solimann's, 
wonach  geistig  abnorm  veranlagte  Kinder  mit  der  linken  Hand  Spiegel- 
Bchrift  scbreiben.  Es  warde  dies  ein  sehr  einfaches  Mittel  sein  znr 
Erkennung  abnormer  geistiger  Yeranlagang.  Nach  nntersuchungen,  die 
durch  xneinen  Assistenten  Dr.  Oahen  in  Graz  gemacht  wurden,  ergaben, 
dass  die  Angabe  Soltmann's  richtig  ist,  dass  aber  auch  zahlreiche  als 
gesund  zu  bezeiohnende  Kinder  in  Spiegelschrift  scbreiben  und  zwar  um 
80  mehr  je  haufiger  je  jiinger  sie  sind,  Madcben  hanfiger  als'  Knaben. 
Mit  sunehmendem  Alter  vermindert  sich  der  Prozentsatz  derselben 
rasch. 

Prof.  Qnye  (Amsterdam)  said  I  have  listened  with  great 
interest  to  the  very  able  paper  read  by  Dr.  Warner  in  the  first  meeting  of 
this  Section,  and  to  the  remarks  offered  in  the  discussion  by  Dr.  Shuttle* 
worth.  Dr.  Fletcher  Beach,  Dr.  Langdon  Down,  and  others.  I  take  the 
liberty  to  offer  a  few  remarks  on  a  question  which  is  related  to  that 
about  the  care  to  be  taken  of  the  yarious  classes  of  feeble-minded  and 
imbecile  children,  and  which  are,  in  my  opinion,  doubly  important  if  the 
work  expressed  by  Dr.  Warner  and  assented  to  by  this  whole  Section, 
comes  to  be  fulfilled,  that  is,  that  the  State  should  take  care  that  all  feeble- 
minded children  shall  be  provided  for  in  special  classes.  It  is  not  quite 
a  new  question  to  which  I  wish  to  draw  the  attention  of  the  section.  For 
a  number  of  years  yarious  authors,  besides  myself,  Bupprecht,  Michel, 
Seller,  Hack,  Elsberg,  Schaffer,  Ziem,  Bresgen,  and  others  engaged  in 
the  study  and  treatment  of  diseases  of  the  nose,  haye  published  cases 
where  disturbance  in  the  cerebral  functions  were  prominent.  In  1887  I 
proposed  the  name  of  ajtrosexla  for  one  of  the  principal  symptoms  of  this 
'disturbance,  that  is  the  inability  to  fix  the  attention  on  any  more  or  less 
abstract  subject.    With  the  impairment  of  the  attention  goes  feebleness 

*  Prof.  Hofmann  demoiii«trirt  das  Schftdeldach  eines  8j&hrigen  ^fidchen  mit 
Tollstiodiger  Verwacbsung  der  Pfeil-  und  Kranznaht.  Der  Tod  war  einige  Stnnden 
nach  einem  leichten  Schlag  mit  der  Hand  aaf  den  Kopf  erfolgt,  ohne  dass  gicb 
wehere  anatomische  Ver&odenmgen  fanden. 
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of  memory  and  tendency  to  headache.  In  some  cases  the  organs  of  sight 
and  hearing  are  affected  consecutively,  conjimctiyis  and  hardness  of 
hearing  heing  the  results.  I  will  not  now  go  into  any  details.  I  have 
done  so  in  a  paper  read  at  the  meeting  of  the  British  Medical  Ajssociation 
in  Leeds  in  1889.*  I  have  hecn  very  glad  to  see  that  not  only  has  tha 
name  aprosexia  been  very  generally  adopted,  but  that  my  views  have 
been  confirmed  by  various  authors  belonging  to  different  conn  tries.  Thus, 
in  England,  Dr.  Hingston  Foxf  has  published  a  paper  On  Nasal  Catarrh 
and  Aprosexia.  Dr.  William  Hill^  has  found  in  tho  Earlswood  Asylum 
for  Idiots  that  nearly  all  children  are  mouth-breathers,  night-snorers  and 
the  victims  of  nasal  or  pharyngeal  obstraction.  They  are  all  aprosexic. 
In  G-ermany  Dr.  Max  Bresgen  has  sent  an  address  to  the  Minister  of 
Instruction,  requesting  that  a  regular  medical  supervision  should  take 
place  in  schools,  especially  with  regard  to  the  state  of  the  upper  respira- 
tory organs  of  the  school-children.  I  must  add  that  he  had  done  this 
before  my  first  publications  on  the  sabjcct,  in  1884,  and  that  he  sent 
a  second  address  in  1887,  in  which  he  made  use  of  my  publication  on 
aprosexia  as  an  argument  giving  new  strength  to  his  previously  expressed 
views  and  wishes.  Dr.  Kafemann}  of  Danzig  has  published  the  result 
of  his  examination  of  2,238  school-children  between  6  and  14  years  of  age. 
He  found  nasal  stenosis  and  -insufficient  nasal  respiration  is  about  one- 
tenth  of  the  children,  producing  aprosexia  in  a  groat  number  of  cases. 
In  France  Dr.  Baulin||  in  a  paper  published  in  1890  has  expressed 
similar  views,  and  has  laid  great  stress  on  the  necessity  of  regular  medical 
inspection,  not  only  of  the  schools,  but  also  of  the  school-children  especially 
with  respect  to  the  state  of  their  nasal  respiration.  So  we  see  that 
medical  opinion,  as  far  as  it  is  expressed,  is  by  way  of  agreeing  about  the 
principal  sides  of  the  question  ;  but  I  am  not  aware  that  the  men  who 
have  influence  on  the  hygienic  organisation  and  supervision  of  schools, 
and  the  teachers  themselves  generally,  are  sufficiently  impressed  with  the 
importance  of  tho  question. 

Will  you  allow  me  to  give  you  two  examples  from  my  own  practice 
of  the  last  year,  which  will  illustrate  that  importance.  1.  I  have  seen  a 
case  nearly  identical  with  the  first  case  which  drew  my  attention  to  the 
subject,  and  which  I  published  some  time  ago.  A  child  of  parents  in  a 
very  fair  social  status,  aged  about  7  years,  was  brought  to  me  last  year 
wil^  enlarged  tonsils,  complete  mouth-breathing  and  a  decidedly  stupid- 
looking  face.  The  hearing  was  nearly  normal,  nevertheless  the  child, 
who  had  been  to  school  a  whole  year,  had  not  been  able  to  learn  more 
than  the  three  first  letters  of  the  alphabet.  I  removed  the  tonsils  and 
ordered  an  appropriate  treatment  against  the  nasal  stenosis.  A  few 
weeks  after  the  beginning  of  the  treatment  the  child  knew  all  the  letters 
of  the  alphabet ;  he  is  getting  on  at  school  now  like  other  children,  which 
it  is  clear  he  could  not  have  done  in  his  former  state,  when  he  was  not 
able  to  learn  or  recollect  the  letters  of  the  alphabet.  He  would  in  that 
state  have  been  declared  a  mentally  feeble  or  even  an  imbecile  child  by 
any  competent  person  not  acquainted  with  the  symptoms  of  aprosexia. 

*  Brit.  Med.  Jonmal,  Sept.  28th,  1889,  and  Journal  of  Laryngology,  1889,  18. 

t  Laucet,  May  12th  1888. 

X  Brit  Med.  Jonm.  Sept  28th  1889. 

§  Schnlnntenuchiuigen  mit  Besug  aof  Aprosexia,  ke,  Daniig,  1890. 

0  Bey.  de  Laryngol,  1890,  Ko.  82. 
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2.  The  second  case  which  I  wish  to  record  is  that  of  a  girl  of  15  years, 
hronght  to  me  by  her  father  oa  the  8th  of  April  last.  She  had  complained 
of  habitual,  nearly  daily,  headache  for  the  last  two  years,  had  great  diffi- 
oalty  in  getting  on  at  school,  the  lessons  which  she  learned  in  the  evening 
she  had  forgotten  next  morning.  She  had  been  a  mouth-breather  from 
her  earliest  infancy,  which  we  can  infer  from  the  fact  that  she  has  had 
great  difficulty  in  snckHng,  on  account  of  her  nasal  respiration  being 
deficient  even  at  that  age.  The  hearing  was  nearly  normal ;  she  could  hear 
whispered  words  at  8  M.  with  the  right  and  at  9  M.  with  the  left  car.  I 
remored  part  of  the  pharyngeal  tonsil  and  directed  the  treatment  against 
the  nasal  stenosis.  One  week  after  that,  when  she  came  to  see  me  again, 
I  was  astonished  at  her  bright  looks  ;  she  had  had  no  headache  at  all,  and 
on  my  questioning  her  about  the  state  of  things  at  school,  I  heard  that 
the  teacher  that  same  morning  had  given  her  a  *'  5  *'  for  history.  I  asked 
what  figure  she  had  obtained  formerly,  5  being  the  highest  figure.  The 
answer  was  that  she  had  generally  had  a  0  throughout  the  whole  year, 
only  now  and  then  a  1.  On  the  8th  of  May,  when  I  saw  her  for  the  last 
time,  she  told  me  that  she  now  learned  her  lessons  very  easily  in  the 
morning  before  school-time  ;  and  in  every  respect  she  could  be  considered 
as  a  normal  child. 

These  two  cases  may  stand  as  examples  of  an  only  too  numerous 
cUbs  of  children  Rufi*ering  ft*om  nasal  aprosexia,  and  giving  the  impression 
of  feeble-minded  children,  which  they  are  not,  and  need  not  be,  if 
adequately  treated. 

Finally,  I  wish  to  endorse  the  conclusions  of  Dr.  Raulin  of  Marseilles, 
as  expressed  in  the  paper  already  alluded  to. 

1.  No  child  should  be  taken  into  a  school  without  a  medical  certificate 
showing  it  to  be  bodily  fit  for  the  mental  exertion  of  intellectual  training. 
2.  There  ought  to  be  medical  school-inspectors,  to  whose  task  among 
others  should  belong  the  careful  inspection  of  the  upper  air-passages  of 
the  school  children.  3.  Teachers  ought  to  refer  to  the  medical  inspectors 
all  children  who  lag  behind  in  intellectual  development,  and  who  breathe 
through  the  mouth. 

And  I,  for  myself  should  like  to  add  to  these  one  more  conclusion  : — 
A.  As  long  as  medical  school -inspectors  are  wanting,  teachers  should  be 
impressed  with  the  importance  of  giving  attention  to  the  question  of 
mouth-breathing,  especially  in  children  who  are  backward  in  intellectual 
development,  and  with  their  duty  of  warning  the  parents  or  guardians  of 
such  children  to  seek  competent  medical  advice. 

Dr.  William  Hill,  (London),  considered  that  Prof.  Guyo  had  filled 
in  an  important  hiatus  in  this  discussion.  Backwardness  and  stupidity 
had  been  actively  investigated  from  the  medical  and  psychological  point 
of  view,  but  educationalists  and  physicians  had  neglected  the  surgical 
aspect  of  the  question.  He  was  able  from  personal  observation  to  corro- 
borate Prof.  Guye's  conclusions.  Dr.  Langdon  Down  had  rightly 
remarked  on  the  importance  of  an  euphonious  nomenclature  in  connexion 
with  the  delicate  subject  of  backwardness,  stupidity,  and  feeble-minded- 
ness.  The  term  "  aprosexia  "  coined  by  Prof.  Guye  supplied  a  long-felt 
want,  although  its  originator  must  not  flatter  himself  that  it  had  yet  been 
generally  adopted.  It  had  been  rightly  pointed  out  that  aprosexia  or 
inability  to  prosecute  a  line  of  thought  or  work  for  long  together  was 
largely  a  symptom  of  nasal  and  pharyngeal  obstructions.  Operations  for 
the  relief  of  enlarged  tonsils,  adenoid  growths  in  the  nasopharynx  and 
-polypus  often  produced  the  most  gratifying  results  in  backward  children. 
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He  had  been  surpriBed  that  Dr.  Warner  in  his  otherwise  admirable  inyes- 
tigations  had  not  been  stmck  with  the  evil  results  of  obstractions  to  nasal 
respiration,  and  that  his  writings  contained  no  reference  to  the  sabjeoi 
Dr..  Hill's  own  far  more  limited  obserrations  in  hospital  and  private 
practice  led  him  to  regard  the  hygiene  of  the  nose  and  throat  as  of  the 
highest  importance  to  teachers  and  pnpils. 

Dr.  Kotelmann  moved  the  following  Be$ohUi<m: — 

^^  That  this  Congress  do  appoint  a  commission  consisting  d 
three  persons  severally  conversant  with  mental  diseases,  education^ 
and  statistics,  whose  duty  it  shall  be  to  inquire  into  mental 
feebleness  in  children,  beginning  in  small  districts,  and  to  con- 
tinue and  carry  out  the  same  according  to  a  fixed  plan.  The 
Congress  shall  empower  the  commissioners  to  add  to  their  number, 
and  to  appeal  to  recognised  authorities  for  assistance  if  necessary.'* 

Mr.  J.  P.  Biohardg  seconded  the  resolution. 

Dr.  Warner  moved,  and  Dr.  Fletcher  Beach  seconded,  the  follow- 
ing Amendment : — 

'^  That  this  Congress  do  appoint  a  commission  consisting  of 
persons  severally  conversant  in — 1.  The  examination  of  the 
physical  condition  of  children.  2.  Mental  conditions  and  diseases. 
3.  Education  and  methods  of  dealing  with  children.  4.  Statis- 
tical compilation  of  facts— whose  duty  it  shall  be  to  inquire 
into  the  condition  of  children  in  schools  and  elsewhere,  and  to 
carry  out  the  same  upon  a  fixed  plan.  This  Congress  empowers 
the  commission  to  add  to  their  number,  and  appeal  to  recognised 
authorities  and  sources  for  assistance  if  necessary." 

The  Amendment  was  carried. 
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The  Education  of  the  Blind. 

BY 

F.  J.  Campbell,  LL.D.,  Principal  of  the  Royal  Normal  College 

for  the  Blind. 
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The  scope  of  my  paper  prohibits  even  a  brief  account  of  the 
pioneers  who  have  laboured  in  the  cause  of  the  blind,  or  a  historical 
statement  of  the  rise  and  progress  of  educational  movements  in  different 
countries.  My  object  is  to  show  the  present  condition  of  the  blind, 
particularly  in  this  country,  and  briefly  to  indicate  what  should  be  done 
for  the  young  blind  in  order  to  make  them  self -supporting. 

I  am  unable  to  give  detailed  statistics  from  the  Census  returns  of 
1891,  but  for  our  purpose,  the  accumulated  information  derived  from 
the  Census  returns  between  1861  and  1881  will  be  sufficient.  The 
proportion  of  the  blind  to  the  whole  population  has  decreased  since 
1851,  in  which  year  a  special  account  of  the  blind  was  first  taken,  but 
the  decrease  noted  in  the  Census  of  1881  was  greater  than  in  the 
previous  decades.     In  1881,  the  total  number  of  blind  in  the  United 
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Kingdom  was  32,296.  In  England  there  was  one  blind  person  in  every 
1,138  ;  in  Scotland  one  in  every  1,182 ;  in  Ireland  one  in  every  847. 
In  most  countries  there  are  more  males  than  females  who  are  blind. 
Ireland,  Scandinavia,  and  Finland  are  striking  exceptions ;  in  Ireland 
there  are  1,141  male  blind  per  million  males  in  population,  and  1,219 
female  blind  per  million  females  in  population ;  in  Norway  1,313  males, 
1,411  females,  per  million;  in  Finland  1,514  males,  2,938  females,  per 
million.  Speaking  generally  of  countries  in  temperate  regions  of  the 
globe,  there  are  about  one  thousand  blind  persons  to  each  million  of  the 
population.  In  1881,  in  England  and  Wales,  there  were  1,710  blind 
children  between  the  ages  of  5  and  15.  As  the  popular  conception  of 
the  term  '^  blindness  "  is  total  blindness,  many  with  defective  sight  are 
not  included  in  the  Census  returns.  For  educational  purposes  and 
practical  business  training,  those  who  cannot  be  taught  as  seeing  children 
must  be  included  with  the  blind  given  in  the  Census,  and  will  probably 
double  the  number  requiring  special  training. 

The  large  majority  of  the  blind  are  found  among  the  poor,  and  the 
ooet  of  their  education  must  either  be  drawn  from  cliaritable  sources, 
or  provided  by  the  State.  Continental  Gk)vemments,  the  United  States, 
and  most  of  the  English  Colonies  make  pro\^sion  for  the  education  and 
training  of  their  blind  children.  They  endeavour  by  increased  appro- 
priations to  place  them  as  nearty  as  possible  on  an  equal  footing  with 
the  seeing.  In  Great  Britain  this  work  has  been  left  mainly  to  charity  ; 
irithin  a  few  years  several  School  Boards*  have  taken  up  the  elementary 
education  of  blind  children,  and  in  1890  an  Act  was  passed  for  the 
elementary  education  of  blind  children  in  Scotland,  which,  though  wholly 
inadequate,  is  a  move  in  the  right  direction.  The  generous  efforts  that 
have  been  made  to  alleviate  the  condition  of  the  blind  in  this  country 
have  aimed,  too  often,  at  temporary  relief  and  comfort,  rather  than 
practical  measures  for  helping  the  blind  to  help  themselves.  Benevolent 
ladies  and  gentlemen  in  all  parts  of  the  country  have  devoted  time  and 
money  to  Uie  cause,  but  a  large  majority  of  the  blind,  not  only  those 
who  lost  their  sight  in  after-life,  but  those  who  have  been  blind  from 
childhood,  are  still  to  be  found  among  the  helpless  classes.  When  I  came 
to  London  in  1871,  I  found,  out  of  the  3,150  blind  in  London,  2,261 
were  dependent  on  charitable  relief. 

The  Royal  Commission,  after  four  years  of  indefatigable  labour 
published  its  Beport  in  1889.  Their  extensive  inquiry,  to  ascertain 
what  proportion  of  the  blind  followed  the  trade  taught  them  in  institu- 
tions, furnished  the  following  result :  "  Out  of  1,267  blind  men  who 
^  had  learnt  trades  in  various  institutions  in  the  United  Kingdom  only 
"  734,  or  58  per  cent,  proved,  according  to  thenr  own  account,  to  l)o 
*^  following  the  trade  learnt  at  those  institutions.  Of  these  1,267  men 
^  about  15  per  cent,  were  earning  under  5i.  per  week,  about  25  p«»r 
**  cent,  were  earning  between  5*.  and  lOi.  per  week,  and  about  11  per 
**  cent,  were  earning  above  lbs.  per  week.     But  the  42  per  cent,  who 
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"  bad  found  themselves  compelled  to  seek  other  means  of  livelihood, 
"  were  earning  far  smaller  wages  in  the  aggregate  than  the  58  per  cent. 
"  who  were  still  following  the  trades  taught  them  at  the  institutions. 

"  Assuming  that  these  statistics  hold  true  of  the  blind  at  large,  it 
*'  must  be  admitted  that  the  fact  that  42  per  cent,  of  those  trained  in 
^^  institutions  find  themselves  unable  to  continue  to  practice  the  trade 
"  taught  to  them,  while  about  34  per  cent,  of  the  remainder  do  work, 
•*  but  earn  less  than  5*.  per  week,  indicates  either  a  great  deal  of 
"  indifferent  teaching,  or  a  want  of  proper  facilities  for  working  and 
"  disposing  of  their  work.  Continuing  this  inquiry,  the  Commission 
"  issued  letters  to  a  large  number  of  blind  persons  throughout  the 
"  United  Kingdom,  to  which  they  receive<l  5,848  replies.  Of  the  total 
"  number  no  less  than  4,605  declare  their  inability  to  maintain  them- 
"  selves  without  charitable  assistance,  while  only  959  state  that  they  can 
"  so  maintain  themselves ;  3,282  state  that  they  earn  nothing  at  all." 

The  Commission,  quoting  from  Dr.  Armitage,  statc»s :  "  In  1866 
^*  it  was  found  that  the  blind  visited  in  connexion  with  the  Indigent 
"  Blind  Visiting  Society,  whether  trained  in  institutions  or  untrained, 
"  had  scarcely  anything  to  do ;  that  they  were  to  a  very  great  extent 
"  idle  mendicants,  or  depending  on  charitable  relief  in  some  form, 
"  either  from  the  guardians  or  from  private  societies  or  individuals. 
"  In  the  case  of  musicians  only  one  in  200,  or  ^  per  cent,  of  all  the 
pupils  trained  in  institutions,  seeme<l  to  be  able  to  support  themselves, 
while  in  Paris  the  education  of  the  blind  as  musicians  was  infinitely 
"  superior  to  anything  that  we  then  had  in  England,  and  30  per  cent. 
"  were  able  fully  to  support  themselves  by  the  profession  of  music." 
In  Boston,  U.S.A.,  a  much  higher  por-centage  of  success  was  obtained 
by  prof<;s8ional  musicians.*  This  sad  state  of  things  is  due,  in  i>art,  to 
the  failure  to  recognise  that  the  blind  must  have  an  eilucatiou  and 
training  equal  to  those  of  the  seeing  who  follow  the  same  avocations. 
Much  time  and  effort  are  lost  for  want  of  systematic  action;  there 
is  no  uniform  plan  of  training.  Good  and  earnest  people  work  with 
indefatigable  zeal  upon  methods  which  have  proved  worthless.  The 
benevolent  enter  upon  the  work  for  the  blind  because  their  sympathies 
have  been  excited  by  the  calamity  of  blindness  ;  btit  they  are  not 
prepared  to  apply  the  same  pnicticul  business  rules  of  life  to  a  number 
of  blind  children  that  they  would  to  the  same  number  of  seeing  children. 
Of  course,  they  wish  to  preimre  them  for  self-maintenance,  but  the 
prevailing  idea  is  to  make  them  happy  and  comfortable  for  the  moment. 
The  young  blind,  and  even  a  majority  of  those  in  early  manhood,  can 
be  made  active  and  useful  members  of  the  community  by  suitable 
training ;  and  it  is  clearly  the  duty  of  society  to  give  the  blind  such 
educational  privileges  and  business  training  as  will  enable  them  to  earn 
their  own  support.  Without  any  regard  to  humaniturian  considerations, 
it  is  cheaper  to  educate  than  to  pauperise. 

»  To  improve  the  musical  education  of  the  blind  in  this  country,  the  Royal 
Normal  College  and  Academy  of  Music  was  established  at  Norwood  in  1872.  Of 
the  pupils  who  haye  been  trained  in  music,  between  80  and  90  per  cent,  arc  self- 
supporting,  and  many  of  them  earn  handsome  incomes. 
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In  the  public  mind,  blindness  has  been  so  long  and  closely  asso- 
ciated with  dependence  and  pauperism,  that  schools  for  the  blind,  even 
the  most  progressive,  have  been  regarded  hitherto  as  asylums  rather  than 
educational  establishments.  The  fact  of  being  classed  among  dependents 
and  considered  subjects  of  special  charity  is  not  only  a  mortification  but 
a  serious  disadvantage  ;  it  leads  to  the  workhouse.  A  sad  mistake  in  the 
training  of  the  blind  is  the  lack  of  an  earnest  effort  to  improve  their 
social  condition.  Whenever  pupils  in  institutions  are  treated,  and 
habitually  spoken  of,  as  poor,  indigent,  blind  children,  a  feeling  of 
semi-pauperism  is  fostered,  and  when  the  blind  leave  such  institutions 
they  become  paupers  in  reality.  In  most  countries  free  education  has 
been  provided  for  seeing  children,  but  when  instruction  is  given  to  the 
blind,  it  is  still  considered  a  charity.  In  the  United  States  free  educa- 
tion is  regarded  as  the  comer-stone  of  the  Republic ;  the  public  school 
system  provides  a  good  education  alike  for  the  rich  and  poor,  the  seeing 
and  the  blind.  But  even  in  America  the  schools  for  the  seeing  are 
placed  under  the  management  of  State  Boards  of  Education,  while 
corresponding  schools  for  the  blind,  in  common  with  asylums  for  the 
imbecile  and  insane,  with  workhouses  and  reformatories,  are  placed 
under  Boards  of  State  Charities.  I  rejoice  that  a  more  enlightened 
public  opinion  is  working  an  important  change,  and  already  a  few  of  the 
States  have  transferred  the  management  of  the  schools  for  the  blind 
from  the  Board  of  Charities  to  the  Board  of  Education. 

A  practical  system  of  education  which  has  for  its  object  to  make 
the  blind  independent  and  self-sustaining  must  be  based  upon  a  com- 
prehensive course  of  physical  development.  As  a  class  the  blind  have 
much  less  vitality  than  the  seeing,  and  this  lack  of  physical  |x)wer  leads 
to  indolence,  timidity,  and  discouragement.  The  blind  must  be  roused 
from  their  willingness  to  depend  upon  otherf*,  and  made  to  believe  in 
the  possibility  of  independence  and  success.  It  is  the  lack  of  energy 
and  invincible  determination,  not  the  want  of  sight,  that  has  caused  so 
mimy  failures  among  the  blind.  In  my  long  experience  with  the  blind, 
both  of  Great  Britain  and  America,  I  have  found  nothing  that  will  rouse 
the  indolent,  and  encourage  the  timid,  but  physical  training.  Some  of 
the  most  successful  pupils  that  ever  left  the  Royal  !N'ormal  College 
came  to  us  idle  and  indolent  boys  and  girls  without  any  fixed  purpose  ; 
the  struggle  was  long  and  sharp,  but  they  are  to-day  living  examples  of 
the  principles  we  are  advoaiting. 

A  blind  man  who  has  received  mechaniail  training,  geneml  educa- 
tion, or  even  musical  instruction,  without  physical  development,  is  like 
an  engine  provided  with  everything  necessary,  except  motive  power. 
Even  a  well-ordered  gymnasium  and  enthusiastic  teachers  are  not 
sufficient;  ample  playgrounds,  skilfully  arranged  and  adapted  to  the 
requirements  of  the  blind  are  essential — swimming,  rowing,  skating, 
and  cycling  should  be  included.  Our  daily  gymnastic  classes  are  as 
regular  as  our  school  or  music  classes ;  but  class  training,  though 
absolutely  essential,  will  never  develop  that  spontaneous  love  of  i)lay 
observable  among  seeing  boys  and  girls.  Each  of  the  five  schools  into 
which  the  college  is  divided  has  a  separate  playground  with  si)ecially 
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aiiapted  walks,  rocking  boats,  rob-roys,  tilts,  swings,  Ac,  so  arranged  as 
to  be  distinct  and  yet  form  a  harmonious  whole. 

Under  normal  conditions  it  is  desirable  that  young  children  should 
remain  under  home  influences ;  blind  children  form  an  exception  to  this 
'  rule  in  a  large  majority  of  cases.     Parents  find  it  easier  to  attend  to 
their  wants  and  requirements  than  to  teach  them  how  to  do  for  them- 
selves.    Blind  children  are  indulged  and  over-praised ;  they  are  told  that 
all  they  do  is  wonderful,  and  yet  many  of  these  prodigies  can  neither 
feed  nor  dress  themselves.      Through  the  want  of  active  employment, 
either  of  work  or  play,  they  become  idle  and  helpless.     Poverty  is  a 
hard  taskmaster ;  the  over- worked  mother  is  -grateful  if  the  blind  child 
will  sit  still  in  a  comer  and  thus  keep  out  of  danger.     As  they  are  not 
.taught  to  work,  they  do  not  learn  to  apprex;iate  the  value  of  time,  and  in 
Jifter-years  this  is  one  of  the  most  difficult  lessons  to  inculcate.     Having 
jdrifted  through  childhood,  they  are  content  to  drift  through  life. 

In  the  future  educational  system  for  the  blind,  we  hope  to  see 
-children  of  from  four  or  five  to  seven  years  of  age  carefully  and 
systematically  trained  in  kindergarten,  modelling,  and  calisthenics,  with 
elementary  instniction  in  reading,  writing,  an<l  numbers.  The  im- 
portant habits  of  punctuality,  regularity,  and  precision  should  be  culti- 
vated. A  lesson,  however  short  and  easy^  should  be  recognised  and 
respected  as  a  lesson.  Thus  the  principle  of  work  will  be  established, 
and  the  plays  and  games  become  all  the  more  enjoyable.  Between 
seven  and  ten  years  of  age,  the  child  of  average  ability,  who  has  had  the 
previous  kindergarten  training,  ought  to  accomplisli  all  the  work  of  the 
first  three  standards  of  the  Code.  It  should  then  be  transferred  to  a 
good  special  preparatory  school,  similar  to  the  preparatory  school  of  the 
Boyal  Normal  College.  The  course  should  include  reading,  writing, 
arithmetic,  geography,  English  grammar  and  composition,  English 
history,  and  object  lessons,  with  thorough  and  systematic  instruction  on 
the  pianoforte,  in  harmony,  and  singing.  There  should  he  a  technical 
dhop  supplied  with  work-benches,  sets  of  tools,  and  suitable  materials. 
Technical  training,  or  the  proper  use  of  tools,  should  form  an  important 
part  in  the  early  education  of  blind  children.  All  the  children  should 
have  a  thorough  course  in  Anglo-American  Slojd,  which  they  should 
pursue  step  by  step  as  methodically  as  their  school  studies.  This  course 
awakens  the  perceptive  faculties,  gives  activity  to  the  body,  and  prepares 
the  hands  and  fingers  for  pianoforte  playing,  pianoforte  tuning,  or 
handicraft.  If  the  bhnd  child  has  no  gifts  for  literary  and  musical 
studies,  or  pianoforte  tuning,  if  he  has  early  technical  training,  he  will 
make  a  more  skilful  mechanic  and  a  more  successful  bread  winner. 
Blind  children  should  be  taught  to  run,  play,  and  enjoy  themselves  in 
games  and  sports  hke  seeing  children.  In  the  Normal  College  the 
young  children  are  taught  roller-skating,  rowing,  swimming,  military 
drill,  free  gymnastics,  especially  Ling's,  the  use  of  Sargeant's  developing 
apparatus,  &c.  They  also  have  lessons  in  deportment,  the  object  of 
which  is  to  remove  their  stiffness  and  awkwardness,  to  cultivate  graceful 
movements,  and  to  make  them  as  much  as  possible  like  seeing  persons. 
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The  aim  of  the  teachers  is  to  inspire  a  love  of  learning,  to  form  correct 
habits  of  study,  and  to  cultivate  a  taste  for  reading,  which  shall  lead  the 
pupils  in  after  years  to  make  good  use  of  the  valuable  and  ever- 
increasing  library  of  embossed  books.  Above  all,  inspire  them  with  a 
belief  that  Gk)d  has  placed  them  in  the  world  to  do  good  and  useful 
work,  and  that  He  will  require  an  account  of  the  talents  entrusted  to 
them,  be  they  few  or  many. 

After  a  three  or  four  years'  course  in  the  preparatory  school,  an 
intelligent  opinion  can  be  formed  in  regard  to  the  future  career  of  the 
pupils.  They  will  fall  naturally  into  the  following  categories: — 
a.  A  certain  number  will  succeed  better  in  handicraft  than  in  any  other 
calling,  and  should  be  drafted  into  a  suitable  mechanical  school,  h.  A 
few  will  have  special  gifts  for  general  business,  and  should  be  educated 
accordingly,  c.  A  few  will  have  the  ability  and  ambition  to  prepare  for 
the  university,  and  the  special  college  should  afford  them  the  most 
thorough  preparation  for  the  University  examinations,  d.  Some  will 
have  the  necessary  talent,  combined  with  the  requisite  character  and 
industry  to  succeed  in  the  musical  profession ;  in  addition  to  a  liberal 
education,  these  should  have  musical  instruction  fully  equal  to  that  given 
to  the  seeing,  in  the  best  schools  of  music,  e.  Some  may  achieve  excellent 
success  as  pianoforte  tuners,  and  in  the  pianoforte  timing  school  strict 
business  habits  should  be  cultivated,  and  the  same  attention  to  work 
required  as  is  demanded  of  seeing  workmen  in  well-regulated  pianoforte 
factories. 

Wherever  these  pupils  are  sent,  their  future  success  will  depend" 
not  no  much  upon  what  they  are  taught  as  how  they  are  taught. . 
Educators  of  the  blind  must  recognise  not  only  the  want  of  one  of  the 
five  senses,  but  all  the  physical  defects  and  mental  peculiarities  which 
naturally  arise  from  blindness.  Until  these  fundamental  difficulties  have 
been  met  and  overcome,  it  will  be  impossible  to  give  the  special  training 
necessary  to  prepare  the  blind  for  useful  and  active  independence. 

Although  it  is  impossible  to  deal  fully  with  handicrafts  and  pro- 
fessions, I  must  say  a  word  in  regard  to  music.  Music,  when 
properly  taught,  is  the  most  remunerative  profession  for  the  blind,  and 
yet  in  all  countries  many  who  have  tried  to  earn  a  livelihood  by 
'  music  have  failed.  Their  failure  is  due  to  the  following  reasons : — 
1.  In  the  selection  of  pupils  for  the  profession,  the  musical  ear  rather 
than  the  mental  capacity  was  considered.  2.  The  physical  and  intel- 
lectual powers  of  the  musical  students  were  not  developed.  3.  The 
musical  instruction  and  practice  was  insufficient  both  in  quantity  and 
quality.  4.  The  opportunity  of  hearing  music  in  its  highest  forms  was 
not  afforded  them.  5.  They  were  not  trained  in  the  art  of  teaching, 
especially  in  the  best  method  of  giving  instruction  to  seeing  children. 
To  become  successful  in  the  profession,  it  is  necessary  for  the  blind  to 
have  opportunities  of  instruction,  practice,  study,  and  hearing  music 
equal  to  the  seeing,  with  whom  they  will  have  to  compete  in  the  open 
market.  A  National  College  of  Music  for  the  Blind,  in  any  country, 
should  afford  the  pupils  opportunities  fully  equal  to  those  enjoyed  by  the 
seeing  in  the  best  conservatories  of  music  in  that  country.     In  all  branches . 
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of  the  art  the  services  of  the  very  best  professors  should  be  secured. 
If  the  blind  musician  is  to  riSe  above  mediocrity,  systematic  musical 
instruction  in  childhood  is  indispensable,  and  good  instruction  will  avail 
very  little  unless  the  practice  is  under  constant  and  judicious  supervision. 
The  pupils  should  constantly  hear  the  best  perfonnances  of  high  class 
music.  The  Royal  Normal  College  was  located  in  Norwood  that  its 
pupils  might  profit  by  the  great  musical  advantages  presented  in  the 
varie<l  programmes  of  high  class  music  performed  in  the  Crystal 
Palace.  In  the  rehearsals  and  concerts  the  students  have  opportunities 
for  becoming  familiar  with  the  standard  works  of  all  the  great  masters, 
and  of  hearing  performances  by  distinguished  artists  from  all  parts  of 
the  world. 

Institutions  for  the  blind,  even  if  their  means  are  limited,  ought 
to  have  at  least  good  elementary  musical  instruction.  In  the  first 
instance  this  may  not  produce  so  much  effect  on  the  public  as  choruses 
which  have  merely  been  learned  by  ear.  But  in  the  end  such  a  course 
would  promote  the  truest  interests  of  the  blind,  and  ensure  a  more  liberal 
,  support.  It  is  far  better  for  a  blind  man  to  be  a  good  mechanic  than 
a  poor  musician.  Bad  musical  training  in  childhood  unfits  him  for 
both  ;  he  will  not  l)e  happy  afterwards  to  work  at  a  trade,  and  his  early 
training  will  make  it  almost  impossible  for  him  ever  to  attain  anything 
creditable  in  the  musical  profession.  It  is  sometimes  urged  that  it  is 
extravagant  to  employ  the  best  teachers  for  poor  blind  children.  But 
it  is  more  extravagant  to  spend  money  in  a  way  that  unfits^  rather  than 
Jit9  them  for  useful  independence.  A  practical  education  m  a  blind 
man^s  capital. 

Although  good  teaching  is  indispensable,  no  amount  of  teaching, 
even  of  the  best,  can  take  the  place  of  regular,  intelligent  study  and 
practice.  It  is  commonly  supposed  that  the  blind  are  indefatigable  in 
their  efforts  to  learn,  especially  music.  After  many  years'  experience, 
however,  I  am  convinced  that  it  requires  more  effort  to  obtain  thorough 
systematic  work  from  the  blind  than  from  seeing  persons.  Teachers 
of  the  blind  not  only  require  patience,  tact,  and  ability,  but  they  need 
a  large  reserve  of  enthusiasm  to  arouse  and  call  into  activity  the  dormant 
faculties  of  their  pupils. 

We  m\ist  not  only  educate  and  train  the  blind,  but  also  give  them 
effectual  assistance  in  obtaining  emplopnent.  The  majority  of  the 
blind,  when  they  leave  school,  have  neither  influential  friends  nor  money. 
The  school,  with  its  distinguished  patronage,  should  speak  with  no 
uncertain  sound,  the  students  should  be  so  trained  as  to  deserve  strong 
endorsement,  and  those  who  are  acquainted  with  their  character, 
industry,  and  qtialifications,  should  take  an  active  part  in  launching  them 
in  the  world.  All  who  are  interested  in  this  subject  should  study  the 
systems  which  are  now  in  operation  in  France,  Saxony,  and  Denmark. 
I  recommend  for  perusal  the  able  pai)ers  read  by  M.  de  la  Sizeranne, 
of  Paris,  and  the  late  T.  R.  Armitage,  Esq.,  M.D.,  at  the  Congress  of 
the  Blind  and  their  friends,  held  at  Norwood  in  1890. 

More  than  thirty  years  ago,  during  my  connexion  with  the 
Perkins  Institute  for'  the  Blind,  in  Boston,  I  found  the  professional 
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pupils  were  allowed  to  shift  for  themselves,  and  the  great  majority  of 
these  failed  for  the  want  of  a  little  help  in  starting.  An  organised 
plan  of  practical  help  was  introduced,  and  within  a  few  years  the 
per-centage  of  success  among  this  class  of  students  rose  from  about 
10  per  cent,  to  70  or  75  per  cent.  When  the  Bojal  Normal  College 
was  established  in  1872,  two  of  its  fundamental  principles  were  the 
physical  training  and  development  of  the  blind,  and  effectual  help  in 
starting  business.  As  a  practical  result,  the  old  pupils  of  the  college 
daring  1890  earned  about  16,000/. 

During  recent  years  there  lias  been  a  sharp  controversy  upon  the 
question  of  school  boards,  versus  special  schools  for  the  blind.  Many 
friends  of  the  blind  urge  that  blind  children  should  receive  their  entire 
^mentary  education  in  ordinary  schools  with  the  seeing,  whilst  others, 
with  much  tenacity,  claim  that  the  work  can  only  be  done  properly  in 
q)ecial  schools.  I  am  a  strong  advocate  of  special  schools,  but  I 
gratefully  recognise  the  valuable  services  school  boards  have  rendered 
to  the  cause  of  the  blind.  J  believe  it  is  a  mistake  to  keep  the  children 
in  board  schools  until  they  have  passed  through  all  the  standards ;  it  is 
then  too  late  for  them  to  begin  the  special  training  for  the  calling 
or  profession  by  which  they  hope  to  earn  a  livelihood.  The  London 
School  Board  has  adoptetl,  as  far  as  possible,  a  liberal  policy,  and  their 
plan  cannot  be  too  highly  commended.  They  have  not  stopped  to 
consider  the  credit  of  passing  this  or  that  blind  child  through  the  6th, 
5th,  or  even  the  4th  standard.  Their  earnest  inquiry  has  been,  "  What 
**  will  best  promote  the  f \iture  welfare  of  our  blind  children  ?  "  The 
instruction  of  the  blind  is  managed  by  a  sub-committee,  who  are  familiar 
with  the  details  of  the  work.  They  have  an  energetic  superintendent, 
who  seeks  out  the  blind  children.  At  first  they  are  taught  in  convenient 
centres  by  trained  blind  teachers.  As  soon  as  the  children  have  received 
sufficient  special  instruction  to  enable  them  to  work  in  the  ordinary 
classes,  the  superintendent  places  them  in  schools  near  their  homes, 
interests  the  head  master  or  mistress  in  their  welfare,  and  secures  for 
them  a  fair  share  of  attention.  In  order  to  keep  the  blind  children 
well  abreast  of  their  work,  they  continue  to  attend  the  special  classes  at 
the  centres  two  or  three  times  a  week,  so  that  during  the  whole  course 
they  have  a  certain  amoimt  of  instruction -from  trained  teachers  of  the 
blind.  The  visitors  assist  the  superintendent  in  finding  the  blind 
children  and  enforcing  their  regular  attendance.  The  members  of  the 
board,  superintendent,  head-masters,  and  special  teachers  interest  them- 
selves in  sending  the  children  at  a  comparatively  early  age  to  special 
schools.  They  are  encouraged  to  work  for  scholarships,  and  when, 
owing  to  poverty,  the  children  are  unable  to  enter  the  special  school 
which  is  best  adapted  to  their  requirements,  the  members  of  the  board 
and  managers  give  personal  aid. 

The  British  Government  has  been  slow  to  recognise  its  duty  and 
privilege  in  the  beneficent  work  of  educating  and  training  its  blind 
children  ;  but  I  am  confident  that  the  nation  will  not  be  satisfied  until 
we  have  a  complete  system,  not  only  of  elementary  education,  but  an 
after  course  of  training  which  will  so  prepare  all  the  young  blind  of 
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average  ability  that  when  they  arrive  at  a  suitable  age  for  business,, 
they  will  become  producers,  and  not,  as  hitherto,'  sink  into  semi- 
pauperism. 

I  suggest  the  following  outline  as  a  suitable  basis  for  a  national 
system :  a.  School  boards  for  the  training  of  young  blind  children  from 
four  or  five  to  about  ten  years  of  age.  There  will  be  a  certain  number 
of  young  blind  children  who  from  neglect,  want  of  food,  and  other 
causes,  are  feeble  in  body  and  mind ;  such  children  are  a  great  burden 
on  any  class  or  school,  and  they  require  special  treatment  and  instruc- 
tion. School  boards  throughout  the  country  should  unite,  and  have 
one  special  school  in  the  most  healthful  locality  for  such  chfldren. 
ft.  Special  preparatory  schools,  either  under  the  exclusive  control  of 
school  boards,  or  carried  on  by  the  cordial  co-operation  of  school  boards 
with  existing  special  schools,  c.  At  13  or  14  years  of  age  the  pre- 
paratory course  will  be  completed,  and  the  pupils  should  be  drafted 
according  to  ability  and  future  requirements,  cither  to  trade  schools,  or 
special  colleges,*  where  they  will  he  prepared  for  the  university 
or  receive  a  good  general  education  combined  with  high-class  musical 
training;  in  connexion  with  the  latter  there  should  l)e  a  pianoforte 
tuning  school. 

When  Government  adopts  a  comprehensive  plan  for  the  education 
and  training  of  the  blind,  we  shall  have  wise,  special  inspection  for  all 
schools,  from  the  lowest  to  the  highest.  The  present  chaos  with  all  its 
petty  jealousies  will  pass  away,  for  the  special  schools  will  be  graded 
from  a  national  point  of  view,  and  each  in  its  particular  province 
will  become  an  important  link  in  the  system.  Tlie  blind  child  from  the 
preparatory  grade  will  be  sent  to  the  school  best  adapted  to  his  gifts 
and  requirements ;  the  need  of  the  child  will  be  considered  rather  than 
this  or  that  school. 

But  even  when  Gk>vernment  has  undertaken  and  accomplished  this 
beneficent  work,  much  will  remain  to  be  done  which  must  be  undertaken 
by  a  National  Co-operative  Society  composed  of  all  existing  charitable 
agencies  for  the  blind.  The  blind,  whether  educated  for  the  church, 
trained  as  teachers,  musicians,  pianoforte  tuners,  or  for  any  other  trade 
or  occupation,  require  assistance  at  the  outset.  They  need  help  in 
finding  suitable  employments,  recommendations  for  establishing  a 
connexion,  pecuniary  assistance  in  providing  outfits  of  books,  tools, 
instruments,  &c.,  help  in  the  selection  and  purchase  of  the  best  materials 
at  the  lowest  wholesale  rates,  in  the  sale  of  their  manufactured  goods  in 
the  best  markets,  and  if  overtaken  by  reverses,  judicious  and  timely  help 
towards  a  fresh  start.  This  will  furnish  a  grand  field  of  labour  tot  all 
branches  of  the  National  Society.  The  sick  and  aged  will  also  be 
moved  to  the  sunny  side  of  the  hill,  and  the  blind  beggar  will  disappear 
from  our  streets  and  highways.  The  cry  which  went  up  from  the  beggar's 
post  at  the  gates  of  Jericho  more  than  1,800  years  ago  still  vibrates 
upon  the  ears,  and  moves  the  hearts  of  men.      Charities  have  been 


*  A  well  devised  syBtem  of  scholarships  should  he  established,  open  to  both, 
■exes,  and  so  anmDged  as  to  awaken  the  ambition  of  the  blind  throoghont  the 
eonntoy. 
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created,  asylnms,  homes,  and  schools  have  been  established,  but  the  blind 
as  a  class  are  still  floating  helplessly  down  the  stream  of  pauperism. 
Tens,  even  hundreds,  of  thousands  of  pounds  are  obtained  for  technical 
schools  and  colleges  of  music  !  Scholarships  are  multiplied  even  for  the 
wealthy  who  have  sight !  All  honour  to  those  who  are  doing  so  much 
for  the  cause  of  education.  Shall  less  be  done  for  the  blind  ?  Shall  we 
not  lift  up  the  weak  hands  and  strengthen  the  feeble  knees  ?  The  blind 
plead  for  a  thorough,  comprehensive  education,  which  will  give  them 
strong  bodies,  well-disciplined  minds,  and  courageous  souls.  Then,  and 
not  till  then,  will  the  blind,  as  a  class,  become  productive  members  of 
society.     Therefore  I  ask  you  to  pass  the  following  resolution  : — 

**  That  the  time  has  arrived  when  the  Blind  should  have  a  well- 
graded,  practical,  comprehensive  course  of  instruction.  That  the  training 
of  the  Blind  should  not  be  conducted  on  a  charitable  basis,  but  should 
form  part  of  a  National  system  of  education.'* 

Within  the  last  hundred  years  many  systems  of  reading  and  writing 
have  been  devised,  in  which  books  have  been  embossed.  The  multi- 
plicity of  systems  has  greatly  increa.sed  the  cost  of  production,  and  much 
restricted  the  supply  of  embossed  literature  at  the  disposal  of  the  blind. 
One  sample  will  be  sufficient  to  illustrate  the  results  of  the  want  of 
co-operation.  The  bible  has  been  printed  in  at  least  seven  different 
systems  for  the  English-speaking  blind ;  consequently,  while  the  seeing 
can  have  a  copy  of  the  bible  for  a  few  pence,  a  corresponding  copy  for 
the  blind,  will  cost  as  many  pounds.  If  all  the  bibles  used  by  the 
English-speaking  blind  were  in  one  type  and  produced  by  one  press,  an 
enormous  reduction  in  cost  would  be  effected.  As  the  number  and 
influence  of  intelligent  blind  persons  is  rapidly  increasing,  we  confidently 
anticipate  that  the  principle  of  co-operation  will  effect  important  reforms 
in  the  affairs  of  the  blind.  Already  many  embossed  systems  are  becoming 
obsolete.  During  the  past  20  years,  the  main  controversy  has  turned 
upon  the  question  of  "  dots  "  versus  "  lines."  If  this  question  could  be 
settled  by  the  blind  who  have  to  use  the  books,  they,  by  a  large  majority, 
would  choose  dots  instead  of  lines.  Dots  can  be  read  and  written  with 
great  facility  by  the  blind  of  all  ages.  The  blind  are  even  able  to 
prepare  the  stereotype  plates  for  embossing  their  own  books. 
Unfortunately  we  have  two  systems  of  point  writing ;  the  Braille  ajid 
New  York  point.  In  1874,  and  again  in  1878,  Dr.  Armitage,  on  behalf 
of  the  British  and  Foreign  Blind  Association,  proposed  to  the  Convention 
of  American  Educators  of  the  Blind  the  appoiniment  of  an  inter- 
national committee,  composed  of  an  equal  number  of  American  and 
English  members,  to  whom  the  whole  subject  should  be  referred,  on 
condition  that  both  parties  would  agree  to  accept  the  decision  of  the 
international  committee,  and  thus  have  only  one  dotted  type  for  the 
English-speaking  world.  Unfortunately,  the  proposition  was  not 
entertained. 

The  British  and  Foreign  Blind  Association,  under  the  leadership  of 
the  late  Dr.  Armitage,  its  inspired  founder,  devoted  much  time  to  the 
careful  investigation  of  the  complicated  subject  of  types.  As  Dr.  Armi- 
tage during  the  last  twenty-five  years  of  his  life  devoted  his  entire  time 
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and  fortune  to  the  interests  of  the  blind,  I  give  the  following  in  his  own 
words: — 

'*  We  have  now  to  consider  the  systems  in  which  the  characters  are 
formed  by  various  arrangements  of  dots.  Of  these,  the  most  impor- 
tant is  that  invented  by  M.  Louis  Braille,  a  blind  pupil  of  the 
Institution  des  Jeunes  Aveugles,  in  Paris.  This  was  introduced  in 
1829,  and  has  now  became  the  only  method  used  in  France,  both  for 
printing  and  writing.  It  is  almost  exclusively  used  in  every  school  for 
the  blind  in  Europe,  British  North  America,  Mexico,  Brazil,  Australia, 
Egypt,  and  in  several  institutions  of  the  United  States.  It  has  been 
recommended  for  adoption  by  every  European  congress  of  educators  of 
the  blind  since  1878. 

Its  signs  are  arbitrary,  and*  consist  of  var)ung  combinations  of 
six  points,  placed  in  an  oblong,  of  which  the  vertical  side  contains  three 
and  the  horizontal  two  points.  There  are  G2  possible  combinations  of 
these  six  points,  so  that,  after  the  requirements  of  the  English  alphabet 
have  been  supplied,  there  remain  a  sufficient  number  of  signs  for 
punctuation,  contractions,  <&c. 

For  writing,  a  frame  is  used  consisting  of  a  metal  bed,  marked  by 
groups  of  little  pits,  each  group  consisting  of  six.  These  are  arranged 
in  two  parallel  lines,  and  a  guide  is  hinged  on  this  bed  in  such  a  way, 
that  when  the  two  are  locke<l,  oblong  holes  in  the  guide  correspond 
exactly  to  the  pits  in  the  bed.  The  i)apor  is  introduced  between  the 
guide  and  the  bed.  The  instrument  for  writing  is  a  blunt  awl,  which 
carries  a  little  cap  of  paper  before  it  into  the  jjits  of  the  bed,  thereby 
producing  a  series  of  pits  in  the  paper.  When  the  paper  is  taken  out 
and  turned  over,  little  prominences  are  felt  corresponding  to  the  pits  on 
the  other  side.  When  the  first  two  lines  liave  been  written,  the  guide 
and  bed  travel  as  one  piece  down  the  board,  which  is  so  arranged  as  to 
give  the  right  distance  between  the  lines.  Each  line  is  seimrated  by  a 
wide  interval  from  the  next,  which  greatly  facilitates  reading.  When 
the  first  page  has  been  written,  the  jmper  is  reversed,  and  the  lines  of  the 
second  page  are  written  in  the  intervals  between  those  of  the  first ;  a 
simple  mechanical  contrivance  enables  a  blind  person  to  do  this  with  ease 
and  certainty.  This  interlined  writing  not  only  makes  the  writing  far 
n^ore  legible  than  that  produced  in  the  original  French  frame,  but  also 
effects  a  saving  of  space  amounting  to  about  20  j^er  cent. 

"  The  group  of  six  dots,  which  is  the  largest  number  of  points  that 
any  letter  can  consist  of,  is  divided  into  upper,  middle,  and  lower  pairs. 
The  first  10  letters,  from  "  a  "  to  "  j,"  exhaust  all  possible  combinations 
of  the  upper  and  middle  points.  The  next  10,  from  "  k  "  to  "  t^"  are 
formed  from  the  first  by  adding  a  lower  back  point  each.  Thus  "  a  " 
becomes  "k,"  "b"  becomes  **1,"  &c.  The  third  row  is  similarly 
formed  by  adding  two  lower  points.  Thus  "  a  "  becomes  **  u,"  "  b  " 
becomes  "  v,"  &c.  Reading  is  much  facilitated  by  the  use  of  a  few 
simple  and  well-chosen  contractions,  as  words  being  rendered  shorter, 
the  finger  has  less  space  to  traverse. 

"  A  modification  of  the  Braille  system  was  suggested  by  the  late 
Dr.  Buss,  of  New  York,  and  it  has  been  ably  and  strenuously  advocated 
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by  Mr.  Wait,  the  superintendent  of  the  Institution  of  the  Blind  in  that 
city.  The  New  York  frame  is  so  constructed  as  to  allow  letters  to  be 
formed  of  one  or  two  points  vertically,  and  of  one,  two,  three,  four, 
or  more  points  horizontally.  Thisjs  attained  by  having  four-sided 
openings  in  the  guide,  at  each  comer  of  which  a  point  can  be  made  on 
the  paper,  these  openings  being  separated  from  each  other  by  intervals 
equal  to  the  horizontal  distance  between  the  points,  so  that  letters  whose 
length  is  one  point  horizontally  occupy  half  a  cell,  those  of  more  points 
may  occupy  a  whole  cell,  or  two  or  three  contiguous  cells.  The 
mtervals  between  letters  are  obtained  by  omitting  one  point,  and  between 
words  by  omitting  two  or  more  points.  Each  letter,  therefore,  occupies 
no  more  space  than  is  absolutely  required  for  its  formation. 

"The  result  of  the  investigation,  which  terminateil  in  the  final 
decision  in  favour  of  the  Braille  system,  may  be  briefly  summed  up  as 
follows : — 

"  1.  The  gain  in  space  of  New  York  over  Braille  is  said,  theo- 
retically, to  be  30  per  cent.  Practically,  this  was  found  to  be 
somewhat  over-estimated.  This  gain  in  space  is  the  principal 
advantage,  though  there  seems  also  to  be  a  slight  gain  in 
rapidity  of  writing.  There  are,  however,  some  serious  dis- 
advantages to  compensate  for  this  gain  in  space. 

"  The  New  York  system  does  not  lend  itself  so  well  to 
interlining  as  the  Braille,  in  consequence  of  the  difficulty  in 
distinguishing  the  characters  which  are  composed  entirely  of 
upper  or  entirely  of  lower  points. 

"  In  distinguishing  such  characters  from  each  other  the 
reading  finger  is  guide<l,  to  a  considerable  extent,  by  the 
interval  which  occurs  between  the  upper  or  lower  points,  as 
the  case  may  be,  and  the  next  line,  and,  as  this  is  not  possible 
with  wide  lines,  it  follows  that  interlining  is  not  well  suited  to 
the  New  York  character;  and  if  we  compare  the  interlined 
Braille  with  the  close-lined  New  York,  it  will  be  found  that 
the  gain  in  space  of  the  New  York  has  disappeared,  while  the 
Braille  is  far  more  legible. 

"  2.  The  New  York  system  is  poorer  in  signs  than  the  Braille, 
unless  characters  four  points  in  length  are  used,  and  these  are 
too  long  to  be  covered  at  once  by  the  finger,  wliich  is  incon- 
venient ;  hence,  probably,  the  omission  of  many  ptmctuation 
signs  in  the  New  York  books,  which  produces  inaccuracy  and 
ambiguity. 

•*  3.  The  correction  of  written  or  printed  matter  is  very  much  more 
difficult  in  the  New  York  than  in  the  Braille  system — a  point 
of  very  great  practical  importance. 

"4.  As  the  letters  in  Braille  are  formed  from  each  other  by  a 
simple  rule,  this  system  is  more  easily  learnt  than  the  New 
York,  where  there  is  no  such  aid  to  memory.  This  is  of  very 
Httle  importance  in  schools  where  children  are  obliged  to 
learn  ;  but  becomes  of  consequence  when  adults  not  in  insti- 
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tutioDS  are  learning,  as  they  readily -become  discouraged  unless 
the  first  steps  are  made  easy  to  them. 

"  5.  As  the  different  etters  occur  vrith  varying  frequency  in 
different  languages,  it  follows  that  if  the  New  York  system 
were  generally  adopted,  each  language  would  have  a  different 
alphabet,  and  the  difficulty  of  reading  foreign  languages  would 
thereby  be  greatly  increased. 

^'  6.  The  Braille  system  is  too  firmly  rooted  in  Europe  ever  to  be 
changed,  and  it  would  be  a  great  calamity  to  the  blind  to  have 
two  point  systems,  unless  the  new  were  greatly  superior  to  the 
old.  This  objection  applies  with  still  greater  force  to  the 
musical  notation,  which  ought  to  be  as  universal  among 
the  blind  as  it  is  among  the  seeing.  Great  numbers  of 
valuable  musical  works  have  already  been  published  in  PariSy 
London,  Copenhagen,  and  elsewhere.  These  would  be  illegible 
by,  and  useless  to,  the  pupils  of  an  institution  using  the  New 
York  system  for  musical  notation,  the  adoption  of  which  could 
only  be  excused  by  great  superiority,  and  it  is  by  no  means 
proved  that  the  New  York  musical  notation  is  even  as  good  as 
the  Braille." 

All  who  are  acquainted  vrith  the  two  systems  will  probably  agree 
that  the  New  York  inter%'al  gives  great  advantages  over  the  Braille 
interval.  Unfortunately  Dr.  Buss  sacrificed  these  advantages  by  re- 
ducing the  depth  of  the  letters  from  three  to  two  points.  At  the 
American  Convention  in  1874,  and  again  in  1878, 1  strongly  urged  that 
we  should  construct  an  alpliabet  with  the  New  York  interval  while  we 
retained  three  points  in  depth.  By  this  arrangement  we  should  have 
retained  the  best  features  of  both  systems.  By  combining  the  New 
York  inter^'al  with  the  Braille  depth  of  three  points  we  greatly  increase 
the  number  of  possible  characters  without  increasing  the  length  beyond 
three  points.  More  than  50  per  cent,  of  the  English  alphabet  is  repre- 
sented by  the  letters  a,  e,  i,  n,  o,  s,  and  t.  By  the  plan  I  suggested^ 
these  seven  letters  could  be  represented  by  characters  only  one  point  in 
length,  and  the  effect  is  obvious.  Many  natural  contractions  would  be 
available,  for  instance  "  in,"  "  on,"  "  oo,"  "  os,"  "  ss,"  and  many  other 
combinations  of  letters  could  be  written  without  interval,  effecting  a. 
great  saving  of  space,  and  at  the  same  time  improving  the  legibility. 
We  should  have  a  very  simple  alphabet  containing  at  least  25  per  cent, 
less  dots  than  the  New  York,  consequently  the  labour  of  writing  would 
be  much  less,  and  at  the  same  time  the  type  would  be  more  readable ;. 
the  musical  notation  would  be  even  more  improved  than  the  literary 
system.  But  the  evils  arising  from  the  multiplicity  of  systems  has. 
deterred  me  from  urging  this  plan.  In  my  opinion,  a  new  system  ought, 
not  to  be  introduced,  unless  it  commands  the  support  of  a  large  majorit]r 
of  the  intelligent  blind  and  of  their  friends  and  educators. 
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BY 

General  Mobeblt,  Chairman  of  the  Sub-Committee  on  the  Instruction 
of  the  Blind  Deaf  and  Dumb,  London  School  Board. 

♦■•■♦ 


In  the  remarks  which  I  am  invited  to  address  to  you,  I  propose 
to  confine  myself  entirely  to  such  points  as  bear  any  relation  to 
the  instruction  given  to  deaf  mutes  by  the  School  Board  for  London. 

Shortly  after  the  Board  was  fairly  established,  viz.,  in  September 
1874,  it  set  apart  a  class-room  in  Wilmot  Street,  into  which  fiv.e  children 
were  admitted ;  in  January  1875,  another  class  was  organised  in  Win- 
chester Street ;  in  October  1875,  a  third  was  opened  in  Marlborough 
Street  temporarily,  and  transferred  in  June  1876  to  Victory  Place,  at 
which  time  another  centre  was  established  in  Bell  Street. 

In  these  schools,  and  down  to  June  1877,  deaf  teachers  were  em- 
ployed to  educate  only  under  the  sign  and  manual  system.  Dr.  Stalner, 
the  Superintendent,  was  the  sole  instructor  of  such  few  as  he  thought 
datable  of  learning  orally  ;  but  at  this  date  the  Board  employed  a  hearing 
aodstant  to  aid  him  in  this  further  accomplishment. 

During  the  period  between  this  and  September  1881,  no  new 
deaf  teachers  were  engaged  in  the  place  of  those  who  resigned  their 
employment  under  the  Board,  and  gradually  their  places  were  occupied 
by  hearing  teachers,  who,  under  general  instruction  from  the  Board, 
were  required  to  teach  only  by  the  oral  method,  and  of  whom  very  few 
were  acquainted  with  the  sign  and  manual  system. 

All  the  educational  work  of  the  Board  is  carried  out  in  day 
daases.  The  attendance  of  children  under  the  Education  Act  of  1870  is 
theoretically  compulsory,  and  extends  to  all  children  betwe<*n  the  ages 
of  5  and  13 ;  blind,  deaf,  crippled,  &c.,  are  included ;  in  practici*,  how- 
ever, the  regulations  have  failed  in  a  most  disappointing  di^rns 

In  London  the  magistrates  have  generally  shown  great  symiiathy 
with  the  parents ;  those  of  the  latter  who  are  really  anxious  for  the 
wdfare  of  their  children,  have  given  the  officers  of  the  Board  very  little 
trouble,  but  have  incited  the  children  themselves  to  make  the  most 
of  the  opportunities  given  to  them.  The  thriftless,  ]Kx>rly  e<lucate<l 
members  of  the  population,  on  the  other  hand,  constantly  rcfijuire  the 
presence  at  home  of  their  children  to  run  af>out  little  jobs  which  they 
might  easily  execute  themselves,  if  they  possessed  any  idi^a  of  onl<'r  or 
method ;  to  run  on  errands  for  them,  or  for  Momef>ody  who  would  |jay  a 
maU  pittance,  utterly  forgetful  that  in  conse^jiienc^f  of  this  little  fir<rM4*nt 
eoDvenience  they  are  throwing  away  immtmm  mlvantagi'M  la  the 
fnture. 

This  feeling  on  the  part  of  magistrat^fs  of  kindn<fHs  and  HynifMithy, 
raJly  very  ill-founded,  is  extended  largely  t/iwards  any  tiiWa^Unl  chibl, 
I  bdieve  throughout,  very  much  from  ignr^ran^Mf  on  all  huU^^.  J'an'ntN 
win  rarely  acknowledge,  even  to  theiiis«flv<*M,  the  i'XxtiUtuoM  ot  nuy  tU^ftHtt 
tn  their  child,  and  use  every  endeavour  to  ajwjmi  tli/i;  kiMwiiHigti  i4 
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it  from  others  after  they  are  compelled  to  admit  it  to  themselves.  In 
many  eases  they  flatter  themselves  that  the  malady  is  only  temporary,  that 
the  child  will  grow  out  of  it,  and  that  it  may  be  cured  or  alleviated  by 
medical  treatment,  and  by  home  and  parental  kindness  ;  and  there  is  a  very 
strong  inclination,  no  doubt  in  many  cases  well-founded,  to  believe  that 
any  attempt  at  instruction  is  likely  to  injure  the  child,  to  delay  or 
prevent  its  perfect  restoration  to  health  and  soundness. 

These  difficulties,  common  to  all  chihlren  who  are  in  any  d^ree 
afflicted,  are  enhanced  by  the  surprising  ignorance  prevalent  in  the 
world  as  to  the  power  of  teaching  deaf  mutes,  and  as  to  their  capacity  for 
learning  by  other  senses  than  that  of  hearing.  The  general  feeling,  so 
far  as  my  experience  goes,  is  that  these  children  are  nearly  idiots,  and 
beyond  all  means  of  instruction.  In  exceptional  cases,  where  a  deaf- 
mute  has  been  taught  anything,  it  was  considered  almost  miraculous,  and 
the  child  a  prodigy.  The  number  of  deaf-mutes  is  not  very  great, 
and  few  among  us  are  brought  into  immediate  or  frequent  contact  with 
them ;  and  it  is  only  in  case  of  special  assistance  being  required,  that 
even  one  of  our  ordinary  charitable  and  beneficent  workers  is  led  to  inquire 
into  the  means  of  procuring  help  and  instruction  for  the  individual  in 
whom  he  or  she  is  personally  interested. 

As  to  the  extent  to  which  the  education  of  deaf-mute  children  has 
been  carried,  there  exists  most  striking  ignorance ;  to  speak  for  myselfy 
I  may  say  that  during  many  years  of  my  life  I  met  with  only  one  child, 
and  she  was  in  a  temporary  orphanage,  among  a  large  number  whose 
parents  had  either  died  during  one  of  our  great  famines  in  India  or  who 
had  deserted  them  temporarily  in  the  hope  that  they  would  be  cared  for 
better  in  their  destitute  condition.  During  some  years  of  work  in 
Lon<lon  I  came  across  no  such  afflicted  children ;  and  until  I  joined  the 
Sub-Committee  of  the  School  Board  charge<l  with  the  superintendence 
of  the  abnormal  classes,  I  had  not  thought  of  the  subject.  During  the 
last  three  years  I  have  similarly  found  want  of  information  among  the 
ministers  of  various  denominations,  whose  ordinary  avocations  bring 
them  into  imme<liate  contact  with  the  poor,  and  among  the  teachers  in 
our  schools,  from  whom  I  certainly  expected  better  knowledge.  More 
than  one  has  brought  to  my  notice  the  case  of  a  child,  who,  they 
informed  me  with  great  surprise,  had  certainly  some  power  of  utterance, 
and  they  have  been  astonished  to  hear  that  speechlessness  was  very 
unusual,  and  that  people  were  dumb  only  because  they  had  never  heard 
the  words  or  sounds  which  thoy  themselves  had  acquired  the  use  of 
only  by  following  the  directions  of  their  parents  and  teachers,  and  which 
they  were  themselves  communicating  to  their  pupils. 

They  have  been  surprised  to  hear  that  at  no  great  distance  from 
the  school  there  were  central  classes  in  which  children  were  being 
instructed  in  reading  and  writing  through  their  power  of  imitating 
actions  of  lips  and  hands  which  they  were  taught  to  follow.  There  are 
now  16  such  centres,  with  a  varying  number  of  classes  under  43  teachers, 
in  which  there  are  enrolled  425  children. 

Many  of  the  teachers  of  ordinary  schools  had  heard  of  an  alphabet 
on  the  hands  by  which  some  communication  could  be  made  with  the 
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exceptioDallj  gifted  deaf  and  dumb.  But  few  were  aware  of  the  great 
success  which  had  attended  the  endeavours  to  obtain  intelligible  utterance 
from  the  deaf-mute  generally,  and  this  in  classes  on  the  premises  of 
some  schools  under  the  Board. 

It  is  to  this  ignorance  on  the  part  of  parents  and  teachers,  and 
in  some  degree  of  our  visitors,  that  I  attribute  the  fact  that  many 
children  are  not  brought  into  our  classes  till  they  are  considerably 
above  the  age  at  which  it  is  considered  advisable  to  begin  their  educa- 
tion. This  is,  I  find,  generally  held  to  be  seven  years,  and  the  endeavour 
to  teach  at  an  earlier  age  was  considereil  by  a  teacher  (for  whom  I  have 
the  highest  respect)  unsatisfactory,  because  if  a  child  under  seven  is 
taken  he  must  be  educated  on  what  he  calls  the  "  play  *'  system,  and 
treated  so  leniently  that  he  will  afterwards  object  to  being  taught  in 
any  other  manner.  I  may  say  in  passing  that  a  deaf  child  of  seven 
years  of  age  is  considered  to  be  in  about  the  same  phase  of  intelligence 
as  a  hearing  child  of  five. 

My  first  objection  to  this  statement  is,  that  if  we  do  not  teach 
a  deaf  child  till  he  is  seven  years  old,  he  will  necessarily  acquire  a 
system  of  communication  with  his  relations  and  neighbours,  "  natural 
signs "  as  experts  call  them,  and  he  may  similarly  "  object  to  being 
taught  in  any  other  manner." 

One  very  strong  supporter  of  the  oral  system,  says,  "  It  is  impos- 
"  sible  for  deaf  children  to  have  the  full  benefit  of  a  pure  oral  system 
"  if  they  have  at  any  time  been  taught  on  another  system  or  are 
"  allowed  to  become  acquainted  with  the  manual  alphabet,  or  system 
"  of  signs."  I  cannot  riKjoncile  the  two  opinions  as  to  the  advisability 
of  refraining  from  educating  deaf  children  under  seven  years  of  age, 
and  the  impossibility  of  teaching  them  language  if  they  have  acquired 
any  means  of  communication  by  signs. 

But  further,  I  think  the  remark  as  to  the  **  play  "  system  is  most 
fuUy  and  forcibly  answered  by  the  universally  acknowletlged  success  of 
the  Kindergarten  methods.  We  have  mere  babies  in  our  ordinary 
schools  learning  many  things  in  the  purest  play,  and  find  no  difficulty 
in  passing  them  on  to  more  earnest  and  serious  methods  of  acquiring 
knowledge. 

Many  of  them  have  as  little,  or  ver}'  little  more,  language  than  our 
deaf  children  when  they  first  enter  school ;  and  as  it  a[)pears  to  me,  we 
have  only  to  turn  to  account  the  power  of  imitation  by  sight  which 
the  children  possess  in  a  strong  degree,  and  which  they  exercise 
naturally  very  much. 

I  cannot  vouch  for  the  truth  of  a  tide  which  I  n^ad  or  heard  a 
short  time  ago  of  a  deaf  and  dumb  cow,  who  followed  the  action  of  her 
comjmnions  in  the  herd,  in  thrusting  out  her  head  and  going  through 
the  action  of  lowing,  but  without  uttering  any  sound. 

Our  experts  have  discovered  the  method  of  obtaining  the  further 
accomplishment  of  articulation,  but  I  have  myself  seen  an  instance  of 
&ilure  of  procuring  the  sounding  of  vowels. 
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I  do  not  propose  to  enter  into  the  comparative  merits  of  the  pure 
oral  or  of  the  manual  systems  of  educating  the  deaf.  I  fuUj  acknowledge 
the  great  advantage  to  a  deaf  person  that  he  should  be  able  to  communi- 
cate with  the  world  in  general,  which  he  can  do  onlt/  hy  possessing 
and  using  the  power  of  speech ;  but  under  the  circumstances  of  our 
position  in  the  day  schools  under  the  London  Board,  I  am  satisfied  that 
we  cannot  teach  all  our  pupils  orally ;  and  I  am  very  gla<l  that  the 
Board  have  permitted  the  instruction  by  signs  in  one  class,  where  the 
progress  made  by  boys  who  were  considerably  backward  has  been  very 
satisfactory. 

In  many  cases  children  have  been  discovered  and  compelled  to 
attend  who  were  much  above  the  age  at  which  it  is  thought  practicable 
to  teach  articulation ;  they  have  acquired  other  methods  of  communica- 
tion, which  they  continue  to  practice  in  their  homes  and  in  the  streets, 
because  their  comjianions,  and  frequently  their  parents  also,  have  not 
the  time  and  patience  necessary  to  understand  broken  syllables  and 
imperfect  pronunciation. 

There  is  moreover  a  further  difficulty,  not  unknown  in  our  hearing 
classes,  that  the  simple  grammatical  English  of  oiu:  reading  books  is 
not  the  mother-tongue  commonly  used. 

Where  parents  or  relations  take  a  real  intere^  in  the  teaching 
of  the  children  there  is  goo<l  ground  for  believing  in  great  success  in 
teaching  and  maintaining  the  use  of  speech  ;  but  I  submit  that  imperfect 
instruction  is  useless,  and  not  productive  of  any  advantage.  The  child 
who  cannot  speak  intelligibly,  or  whose  voice  is  harsh  and  irritating,  will 
be  avoided,  and  will  give  up  his  acquireil  power  even  more  quickly  than 
he  attained  it. 

I  have  been  somewhat  surprised  at  the  capacity  for  reading  the 
lips  of  their  teachers  and  schoolfellows  shown  by  many  of  the  pupils 
in  our  classes,  but  I  fear  very  few  of  them  are  sufficiently  advanced  to 
understand  strangers  and  casual  visitors.  Practice  of  this  branch  of 
instruction  would  certainly  improve  their  means  of  communication,  and 
should  be  encouraged  even  if  the  pupil  did  not  articulate  well  or 
pleasingly. 

Our  object  is  to  impart  knowledge,  and  to  impart  as  much  as  we 
can  in  the  time  allowed  by  the  various  circumstances  of  attendance  and 
capacity  of  our  children.  If  children  are  admitted  at  an  early  age,  I 
would  use  every  endeavour  to  teach  language  and  lip  reading  for,  say,  one 
year,  as  recommended  by  the  Boyal  Commission,  and  after  that  would 
continue  the  system  or  remove  the  child  to  a  separate  class  where  the 
sign  and  manual  method  is  carried  on,  according  to  each  pupil's  ability 
and  aptitude. 

I  believe  that  much  more  may  be  done  towards  perfect  instruction 
in  an  institution  where  all  persons  about  them  are  concerned  in 
forwarding  the  systematic  education,  than  in  the  ordinary  life  to  which 
many  of  our  London  children  return  from  their  classes. 

I  would  encourage  in  every  way  the  mixing  of  deaf  with  hearing  chil- 
dren wherever  parents  or  friends  would  earnestly  and  heartily  co-operate  in 
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iHur  endeavours.  The  lessons  in  cookery  given  to  oar  older  girls  have 
been  of  service  in  bringing  them  into  more  social  communication  with 
hearing  girls,  and  I  hope  ihsX  physical  exercises  which  have  been  lately 
inUtKluced  will  have  the  same  effect,  as  well  as  improve  their  health  and 
bodily  condition.  It  is  also  intended  to  send  these  children  to  the 
laundry  classes  which  have  been  lately  established  by  the  Board. 

I  look  forward  also  to  carrying  our  more  advanced  pupils  into  the 
drawing  and  technical  classes  of  the  ordinary  school.  They  show  great 
aptitude  for  vmting,  perhaps  because  of  its  use  in  communicating  while 
learning  speech,  and  in  the  Homes  *  I  find  some  of  them  doing  very 
satisfactory  and  good  work  in  wood-carving,  <&c.  The  fact  that  they 
see  they  can  do  things  like  others,  as  well  as,  and  in  some  cases,  better 
than  they,  is  highly  conducive  to  opening  their  minds,  and  to  fostering 
a  healthy  emulation. 


Znr  Hygiene  der  Sprache  des  Eindes. 

VON 

Dr.  H.  GuTZMANN,  Berlin. 


Das  Thema,  woriiber  ich  vor  Ihnen  zu  sprechen  die  Ehre  habe, 
wird  wohl  selten  oder  auch  nie  auf  diesen  Versammlungen  beriihrt 
worden  sein. 

Die  Sprachheilkunde  ist  erst  ein  Kind  unserer  neueren  Zeit. 
Leider  sind  aus  friiheren  Jahrhunderten,  ja  selbst  aus  friiheren 
Jahrzehnten  keine  Statistiken  iiber  die  Verbreitung  von  Sprach- 
stdrungen  vorhanden,  wenn  auch  aus  zahllosen  Stellen  der  "Welt- 
iitteratur  hervorgeht,  dass  es  zu  alien  Zeiten  und  unter  alien  Yolkern 
Stomngen  der  Sprache  gegeben  hat.  Deswegen  ist  es  auch  schwer 
nachzuweisen,  ob  sich  in  unserer  Zeit  die  Sprachstorungen  vermehrt 
haben  oder  nicht.  Jedoch  erscheint  mir  aus  rein  soziiden  Griinden 
hervorzugehen,  dass  die  Pflege  der  Lautsprache  sich  verschlechtert  hat. 
in.  unserer  rastlos  dahin  eilenden  Zeit,  in  der  sich  Alles  im  Kampfe  um 
das  Dasein,  im  E^ampfe  um  das  tagliche  Brod  jagt  und  hastet,  giebt  es 
•onter  dem  Arbeiterstande  kaum  noch  ein  ruhiges  und  gemiithliches 
Familienleben,  Mann  und  Frau  miissen  arbeiten,  um  den  nothigen 
Lebensunterhalt  zu  erwerben,  die  korperliche  und  noch  mehr  die 
gdstige  Entwickelung  der  Kinder  wird  dabei  natiirlich  vemachlassigt, 
aelbst  im  guten  Mittelstande  ist  dies  nicht  viel  anders. 

Die  Pflege  der  Lautsprache  des  Kindes  ist  zwar  nur  ein  kleines 
Oebiet  der  gesammten  Kinderhygiene,  ist  aber  darum  sicherlich  nicht 

*  Maintuned  by  Dr.  Stainer  by  other  means  and  contributions  apart  from  the 
Board,  which  oadertaket  only  elementary  inttmction. 

i    p.  S124.  Q 


242  SecHon  IV. 

mmd&t  ^cht&g)  -  fieute  erfordert  mehr  sis  .jemak  fast  jeder  Bemf  and 
jede  Lebensstelhing  die  voUendete  Bdiernschnng  der  Lantsprache,  and 
wena  man  siefat^  wiia^'soiist  tiiohtige  Memchen  durdi  irgend  eine  Stomng 
ihrer  Sfmicfae  selbst  bei  Ausobung  eines  gewohnlichen  Handwerkea  dm 
Mindertiiditigeii,  aber  Spracbgewandteren  nacbgestellt  werdeo,  00  ut 
es  sicberltcb  anch  unsere  Aufgabe,  iiber  die  Mittei  nachzndenken,  welche 
derartige  Zostande  veiiiindem  kdnneii. 

Die  Hygiene  der  Sprache  wird  natiirlieh  am  wirkungsvollsten  Zfor 
2^it  der  Spracbentwickelnng  selbst  angewandt  werden,  d.  h.  in 
Kindesalter ;  die  Art  der  sprachhygienischen  Einwirkung  ergiebt  sich 
natargemass  aus  der  Art  und  Weise,  in  welcher  die  Sprachentwickelung 
des  Kindes  zu  erfolgen  pflegt.  Obne  auf  YoUstandigkeit  Anspnieb 
maehen  zu  wollen,  mochte  ich  in  diesem  Vortrage  versiichen,  einige 
wesentliche  Gfesichtspunkte  fiir  die  Hygiene  der  Sprache  des  Kindes 
aiif  Grund  der  Sprachentwickelung  aufzustellen. 

Die  sprachliche  Entwickelung  des  Kindes  vollzieht  sich  nach 
Kussmaul  in  drei  Perioden. 

I.  Die  ersten  Sprechversuche  treten  schou  vor  Ablauf  des  ersten 
Vierteljahres  uugefahr  zu  derseiben  Zeit  ein,  wo  das  Kind  die  ei*steii 
greifenden  Bewegungen  niucht.  Besouders  in  behaglicher  Stimmung 
versucht  sich  der  Saugling  in  der  Hervorbringung  der  mannigfachsten 
und  merkwiirdigsten  Lippen-  und  Ghitimcnlaute,  die  l)ereits  an  die 
gewohnlichen  Lautc  seiner  Muttersprache  erinncrn,  wenn  sie  auch  noch 
nicht  deren  fest  ausgopriigte  Gestalt  haben. 

Kussmaul  nennt  diese  Laute  ^'  wilde  Laute  "  und  glaubt  in  ihneo 
die  den  Menschen  von  Anbeginn  verliehenen  Urlaute  zu  sehen,  welehe 
sich  im  Laufe  unzahliger  Generationen  zu  alien  den  Lauten  ausbildeten, 
die  in  den  Alphabeten  der  heutigcn  Volkssprachen  euthalten  sind.  Er 
halt  sie  fiir  rein  reflektorischer  Natur  und  fiir  ein  Erzeugniss  desselben 
Muskelbetriebes,  welcher  das  Kind  antreibt,  niit  den  Handchen  um  sich 
zu  schlagen  und  mit  den  Beinchen  zu  strampeln  und  dadurch  seine 
Muskcln  fiir  das  spatere  Greifen  und  Gehen  zu  starken  und  (luszubilden. 

In  dieser  ersten  Periode  der  Sprachentwickelung  ist  von  irgend 
einer  sprachhygienischen  Einwirkung  naturlich  keine  Bede. 

II.  Die  zweite  Periode  der  Sprachentwickelung.  Preyer  u,  A. 
betonen,  dass  alle  neugeborenen  Menschen  taub  oder  harthorig  sind,  und 
dass  sich.  das  Gebor  in  den  ersten  Lebenstagen  nur  langsam  verscharfty 
dass  also  eine  kurze  Periode  physiologiFcher  Taubstummheit  bei  jedem 
Kinde  vorhanden  ist.  Die  Horfahigkeit  entwickelt  sich  allmahlicb,  und 
die  zweite  Periode  der  Sprachentwickelung  kennzeichnet  ihren  Eintriti 
dadurch,  dass  das  Kind  horcht  und  Tone  unten^eheiden  lernt,  wobei  fast 
zu  gleicher  Zoit  der  Nachahmungstrieb  "  in  seiner  gnnzen  urspriiiig- 
lichen  Macht"  zum  Vorschein  kommt  und  die  wilden  Urlaute  allmahlicb 
durch  die  gebrauchlichen  Laute  der  Volkssprache  verdrangt.  Die 
elementare  Macht  der  Nachahmung  zeigt  sich  so  recht  in  dem  von 
Herodot  beschriebenen  Experiment  PFammetich's,  welcher  zwei 
ncugeborene  Kniiblein  vollstSndig  aus  der  menschlichen   Gesellschaft 
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eiitfenit»«nd  dnrch  Ziegen  a^^ttern  Hess.  Die  Kinder  soUen  dann 
otteh  swei  Jiahren  zuerst  das  Wort  "  Bekos  '*  ausgesprochen  haben,  wie 
Tiohmer  hinzofiigt:  "Keine  iible  Naehahmung  der  Spraehe  ihrer 
Ainmen/' — Schon  friihzeitig  erwacht  bei  den  Kindern  der  mnsikalisohe 
Sinn.  Sigismund  erzahlt,  dass  sein  Knabe  mit  ihm  Melodien  sang  und 
dieselben  nachahmte,  noch  ehe  er  Worte  nachzuahmen  vermochte. 
VieUeicht  ist  es  auch  dieser  Umstand,  der  Gk)ethe  zu  dem  Ausspruche 
yennlasste,  dass  die  Mnsik  die  Grundlage  der  Erziehung  bilden  musse. 

I>ie  Naehahmung  der  "Worte  schreitet  aber  nicht  mit  dem 
Verstandniss  derselben  in  gleicher  Weise  vorwarts.  Die  Kinder 
**  verstehen  einzelne,  ohne  sie  nachzuahmen  und  ahmen  viele  nach,  ohne 
He  zu  verstehen." 

Femer  ist  wichtig,  dass  fast  immer  ein  Missverhaltniss  besteht 
zwisehen  der  Lust  an  der  Lautnachahmung  und  der  Geschicklichkeit 
der  dazu  bendthigten  Muskulatur.  Endlich  ist  es  fiir  die  Beurtheilung 
und  Prognose  mancher  Falle  von  scheinbarer  Aphasie  von  Bedeutung^ 
dass  die  Lust  an  der  Lautnachahmung  bei  den  verschiedenen  Kindern 
zn  sehr  verschiedener  Zeit  erwacht,  und  es  scheint  nach  Preyer  so,  al* 
ob  die  Madchen  den  Knaben  voraus  waren,  sowohl  was  die  Geschick- 
lichkeit als  was  die  Lust  zum  Nachahmen  betrifPt. 

In  dieser  Periode  haben  wir  bereits  die  ersten  wichtigen 
Anhaltspunkte  fiir  cine  sjstematische  Sprachhygiene.  Yon  pada- 
'  gogischer  Seite  wurde  es  langst  anerkannt,  ^*  dass  die  Sprachbildung 
der  Kinder  von  fruh  an  eine  emste  Sorgfalt  erfordert,"  (Joh.  Friedr. 
Herbart)  und  Pestalozzi  war  der  Erste,  der  diesen  Gk^nken  praktisch 
dorchfuhrte,  als  er  sein  Buch  fiir  die  Mutter  schrieb.  Die  einzelnen 
Gfesichtspunkte  sind  folgende : 

1.  Das  sprachliche  Yorbild  des  Kindes  muss  moglichst  gut  sein. — 
Je  besser  und  deutlicher  vorgesprochen  wird,  desto  leichter  ahmt  es 
aoch  nach. 

2.  Schlechte  sprachliche  Vorbilder  miissen  sorgfaltigst  von  dem 
Einde  femgehalten  werden.  Die  Nachahmungsfahigkeit  der  Kinder 
ist  so  ansserordentlich  gross,  dass  man  in  diesem  Punkte  nicht  vorsichtig 
genug  sein  kann.  Besonders  muss  man  den  Eltem  rathen,  zunaehst 
selbst  zu  dem  Kinde  nur  exakt  und  scharf  artikulirt  zu  sprechen,  femer 
bei  der  Wahl  einer  Amme  oder  Kinderfrau  auch  die  Spraehe  derselben 
zn  berucksichtigen.  Ich  habe  von  Sprachfehlern,  welche  auf  diese 
Wdse  bereits  im  fruhesten  Kindesaher  entstanden  warcn,  die  merk- 
woidigsten  Bdbqpiele  gesehen,  so  handelte  es  sich  in  einem  Falle  am 
yyet  Gesobwister,  welche  sammtlich  nach  dem  Vorbilde  der  Amme  die 
8-Laate  ans  dem  rechten  Mundwinkel  hervorzischten.  Als  diese  vier 
Gesdiwister  erwaohsen  waren,  pflanzte  sich  die  uble  Angewohnheit  anf 
das  Kind  eines  dorselben  fort.  Die  anderen  batten  ihren  Kindern  schon 
Namen  gegeben,  in  denen  kein  s-Laut  vorkam,  und  entzogen  sich  sovid 
ib  moglich  dem  Umgange  mit  ihren  Kindern,  um  nor  die  Uebertiagong 
ZB  v^iiten.  Gesau  denselben  Fehler  babe  ich  in  einer  anderen  Familie 
sof  drei  Kinder  ebenfalls  dnrch  die  Amme  ubertragen  werden  seheik 
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In  einer  dritten  Familie  hntte  eiu  Eand  ei^  wendisches  Kindermadchen, 
iind  die  Folge  davoD  war,  dass  es  neben  zahlreichen  anderen  Fehlem  der 
Aussprache  den  gehauchten  Vokaleinsatz  nicht  zu  machen  im  Stande 
war,  es  sprach  statt  Hut :  ut,  statt  Hanna :  Anna. — Fiihren  wir  noch 
zu  den  obeu  genannten  beiden  Punkten  einen  Ausspruch  Pestalozzi's  an^ 
der  gerade  fur  das  gute  Vorsprechen  von  Bedeutung  ist : 

^'  Es  stellt  sieh  Niemand  vor,  der  es  nicht  gesehen,  in  welchem 
Gerade  das  Vorsprechen  dieser  einfachen  Tone  ba  ba  ba,  da  da  da,  ma 
ma  ma,  la  la  la  u.  s.  w.  die  Aufmerksamkeit  unmiindiger  Kinder  rege 
macht  und  fiir  sie  Beiz  hat,  ebenso  wenig,  was  durch  das  fruh« 
Bewusstsein  dieser  Tone  fiir  die  allgemeine  Lemkraft  der  Kinder 
gewonnen  wird." 

Aus  diesem  Ausspruch  geht  aucb  her\'or,  dass  man 

3.  Kindem,  welche  geringe  Lust  an  der  Lautnachabmung  zeigen, 
moglichst  viel  vorsprechen  und  in  der  Bemuhung,  sie  dadurch  zum 
Nachahmen  anzuregen,  nicht  erlahmen  soil. — 

Da  die  Beihenfolge  der  Entwickelung  der  einzelnen  Sprachlaute 
eine,  wenn  auch  nicht  immer  gleiche,  so  doch  ahnliche  ist,  welche  ganz 
naturgemass  von  der  Leichtigkeit  der  Bildung  derselben  abhangt,  so  soil 
man  sich  auch 

4.  bei  diesen  Yorsprechiibungen  ungefahr  an  die  Reihenfolge 
dieser  Entwickelung  halten.  Die  von  Fritz  Schidze  aufgestellte 
Lautentwickelungsreihe,  welche  nicht  aus  einer  einzigen  Beobachtung 
resultirt,  sondern  aus  einem  Beobachtungsmaterial,  das  er  selbst  allerdings 
noch  lange  nicht  fur  geniigend  halt,  ist  folgende  : 

Er  findet,  dass  die  physiologische  Schwierigkeit  in  der  Bichtung 
von  den  Lippen  zu  den  Ghtumcnbuchstaben  wachst,  und  dass  deshalb 
bei  dem  Kinde  die  letzteren  am  spatesten  hervortreten.  Fritz  Schulze 
stellt  sechs  Stufen  des  sprachlichen  Konnens  beim  Eande  auf.  Die 
erste  Stufe  wird  durch  die  Konsonanten  p,  b,  m,  f,  w,  d,  n,  die  zweite 
durch  1  und  s,  die  dritte  durch  ch  und  j,  die  vierte  durch  sch,  die  fiinfte 
durch  r  und  die  sechste  durch  ng,  k  und  g  dargestellt. — Wo  also  das 
Vorsprechen  nothwendig  erscheint,  wird  man  gut  thun,  auch  die  Laute 
moglichst  in  dies^  Entwickelungsweise  einzuiiben,  ohne  sich  jedoch 
pedantisch  an  dieselbe  zu  halten,  da  man  stets  zufrieden  sein  muss,  wenn 
das  Kind  einen  neuen  Laut  erlernt,  und  da  erfahrungsgemass  die 
Beihenfolge,  in  welcher  die  einzelnen  Laute  auftreten,  individuell  sehr 
ungleich  ist  (Preyer). 

III.  Die  dritte  Stufe  der  Sprachentwickelung  charakterisirt  sich 
dadurch,  dass  das  Eind  mit  den  eingeiibten  Worten  bestimmte 
Objektbilder  zu  verbinden  lernt,  dass  dadurch  die  Sprache  als 
Oedankenausdnick  des  Kindes  dient.  Auf  dieser  Stufe  der  Sprach- 
entwickelung tritt  das  oben  angedeutete  Missverhaltniss  zwischen 
Sprechlust  und  G^eschicklichkeit  der  Sprechmuskulatur  h&u£g  sehr 
auffallend  in  die  Erscheinung.  Oft  macht  es,  besonders  wenn  die 
Kinder,  wie  Preyer  hervorhebt,  unter  Anwendung  eines  unnothig 
starken  Exspirationsdruckes  zu  sprechen  versuchen,  den  Eindmck  von 
wirklichem  Stottem. — ^Verschiedene  schwerer  zu  bildende  Laute  werden 
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Ton  den  Kindem  durch  leichter  zu  bildende  ersetzt.  Hauiig  zeigt  sich 
die  Erseheioimg  des  Silbenstolperns,  auch  die  des  "  Siehversprechens." 
(Skoliophasie — Preyer.)  AUe  diese  UnvoUkommenheiten  der  kindlichen 
Sprache  sind  wichtige  Anhaltsponkte  fiir  die  Sprachhygiene.  Diese 
Pnnkte  sind  folgende : 

1.  Da  das  Kind  durch  das  beschriebene  Missverhaltniss  zwischen 
Sprechlust  und  Geschicklichkeit  der  Sprechmuskulatur  in  Gefahr 
gerathen  kann,  Stottern  oder  Poltem  zu  erwerben,  so  miissen  seine 
Sprachleistungen  unter  fortwahrender  Leitung  und  Aufsicht  gehalten 
werden.  leh  fuhre  bier  einen  Satz  Albert  Gutzmann's,  meines  Vaters, 
an,  der  mir  die  wesentlicbsten  praktischen  Massnahmen  zu  euthalten 
flcbeinty  die  man  g^en  die  genannte  G^ahr  ergreifen  kann  : 

^  Das  Kind  ist  in  alien  seinen  Handlungen  wenig  berechnend, 
baufig  planlos,  unbestandig,  eilt  von  einer  Bescbaftigung  zur  anderen 
Es  fallt  oft  weniger  aus  Mangel  an  Korperkraft,  als  aus  Uebereilung 
and  Unvorsichtigkeit.  So  ist  auch  seine  Denkthatigkeit.  Die 
Gkdanken  jagen,  iibersturzen  sich,  und  dies  findet  seinen  Hor-  und 
sichtbaren  Ausdruck  im  Sprechen.  Das  Kind  geht  nicht  in  seinen 
Worten,  sondern  es  lauft  oder  iibersturzt  sich.  Die  Folge  davon  ist, 
bei  der  noch  nnzureichenden  Geubtheit  des  Denk-  und  Sprech-Instni- 
mentes  ausser  anderen  Fehlern  auch  das  Stottern.  Darum  bedarf  das- 
hierzu  neigende  Kind  einer  verstandigen  Fuhrung  in  seiner  Denk  und" 
Sprechthatigkeit  und  darf  sich  in  seiner  Sprachentwickelung  nicht 
sdbst  iiberlassen  bleiben.  Das  Kind  hort  gern  Marchen  und 
Gkschichten.  Man  erzahle  sie  ihm  in  kurzen,  logisch  zusammen- 
h&ngenden  Satzen  und  lasse  jeden  Satz  von  ihm  langsam  und  moglichst 
laatrein  nachsprechen. 

^^  Dann  frage  man  in  angemessener  Form  und  lasse  ebenso  langsam 
die  Antworten  geben.  Die  Aussicht  auf  eine  neue  Geschichte  schafft 
dem  Kinde  die  nothige  Geduld  und  Ausdauer.  Das  Kind  hat  auch 
Bilder  lieb.  Man  gebe  sie  ihm  und  kniipfe  daran  fiir  seinen  geistigen 
Standpunkt  passende  Sprechiibungen.  Kinder  fragen  auch  gem  und. 
viel.  Man  lasse  sich  dies  nie  verdriessen,  sondern  benutze  auch  diesen 
Trieb  zur  Forderung  normalen  Sprechens." 

In  Bezug  auf  Bilder  sei  erwahnt,  dass  ein  verniinftig  geleiteter 
Anschauungsunterricht  ausserordentlich  viel^  zu  einer  gedeihlichen 
Sprachentwickelung  beizutragen  vermag. 

Ich  kann  als  ein  Hiilfsmittel  dazu  ^^  Bohnys  neues  Bilderbuch," 
welches  im  Jahre  1885  in  zwolfter  Auflage  erschien  und  w^en  seines 
wirklich  praktischen  Werthes  in  neun  f remde  Sprachen  ubersetzt  wurde, 
nicht  genug  ruhmen  und  empfehlen.  Die  Fragen,  wie  sie  dem 
Anschauungsvermogen  der  Kinder  entsprechend  gestellt  werden  miissen, 
and  unter  die  betreffenden  Bilder  untergedruckt,  und  es  ist  demjenigen, 
der  den  Anschauungssprachunterricht  zu  leiten  hat,  auf  diese  Weise 
ausserordentlich  bequem  gemacht,  so  dass  das  hiibsch  ausgestattete  Buch 
in  der  Hand  jeder  Mutter  seinen  Zweck  erreichen  wird. 
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2.  Die  Kinder  konnen  in  der  dritten  Periode  der  Sprachent- 
"wickelung  meist  noch  eine  Beihe  von  Laoten  mcht  rich  tig  spreehen, 
Oder  sie  setzen  statt  einiger  sebwererer  Laute,  sndere  leichter  za 
bildende  Laute  ein  (Stamindn).  NatibHdi  iBt  diese  Eracheinung  fai0 
zu  einem  gewissen  Alter  der  Kinder  phjsiologisch,  kann  indessen  bei 
mangelhaf t  geleiteter  Uebung  leiebt  zu  einem  dauemden  Spracbfebler 
werden.  Durcb  fortwahrcndes  ricbtiges  Yorspreeben  kann  man  bier 
fiebr  viel  erreicben,  wie  dies  bereits  friiber  bervorgeboben  wurde. 

3.  Die  SfHtk^bentwickelung  ist  bd  fast  der  Halfte  der  ELinder 
nocb  nicbt  vollendet,  wenn  sie  die  Scbnle  besueben.  Ueber  die 
Spracbstomngen  nnter  der  Scbnljugend  babe  ieb  mieb  bereits  in 
mebreren  Verdffentlicbnngen*  des  Weiteren  ausgdassen,  so  zule<zt  in  der 
Sektion  fur  Kinderbeilkunde  auf  dem  X.  internationalen  mediziniscben 
Kongress  in  Berlin.  Icb  will  bier  der  Yollstandigkeit  balber  nur  die 
Besultate  meiner  Untersucbungen  anfiibren.  Yon  den  in  die  Scbule 
aufgenommenen  Kindem,  die  sicb  meistens  im  Alter  von  6  Jabren 
befinden,  und  von  denen,  wie  scbon  gesagt,  mindestens  nocb  die  Halfte 
in  der  Spracbentwickelung  stebt,  leiden  bereits  0'5^/q  an  Storungen 
der  Spraebe :  Stottern  und  Stammeln.  Diese  Spracbstorungen  nebmen 
in  der  Scbule  selbst  so  ausserordentlicb  zu,  dass  sie  sicb  im  zweiten 
Scbuljabre  bereits  auf  V^/^  aller  Kinder  erstrecken.  Am  Scblusse  der 
Scbulzeit— d.  b.  bei  den  Kindern  der  Yolksscbule  im  Alter  von  14 
Jabren — leiden  bereits  1*5°/^  aller  Kinder  an  Spracbstorungen.  Icb 
habe  diese  Besultate  aus  zablreicben  Statistiken  gewonnen,  die  sicb  auf 
iiber  200,000  Kinder  erstrecken,  und  es  gebt  daraus  bervor,  dass  sicb 
in  Dcutscbland  allein  100,000  stotternde  oder  stammelnde  Scbulkinder 
befinden.  Ieb  weiss  nun  zwar  nicbt,  ob  in  anderen  Landern  abnlicbe 
Ziiblungen  iiber  die  Ausbreitung  der  Spracbstorungen  unter  der 
Scbnljugend  gemacbt  worden  sind,  das  aber  sclieint  kaum  dem  Zweifel 
unterworfen  zu  sein,  dass  aucb  in  den  anderen  zivilisirten  Landern  der 
Prozentsatz  nicbt  bedeutend  abweicbt. 

Die  einzige  Moglicbkeit,  eine  derartige  Ausbreitung  der 
Spracbstorungen  zu  verbiiten,  sehe  icb  in  einer  energischen  Hygiene 
der  Lautsprache,  wie  sie  beim  ersten  Leseunterricbt  angewandt  werden 
kauQ  und  soil.  Notbwendig  dazu  ist,  dass  die  Lelircr,  welcbe  denselben 
ertbeilen,  die  notbigen  spracbpbysiologischcn  und  spracbbjgieniscben 
Yorkenntnisse  in  ihrer  Ausbildungszeit  erwerben.  Dafiir  Sorge  zu 
tragen,  ist  die  Pflicht  jedes  Staates. 

*  Hermanu  Gutzmann,  Die  Verhutung  und  Bek&mpfung  den  Stottems  in  der 
Scbule.    Leipzig  18S9. 

Ferner:  Ueber  die  Spracb^ebrechea  uater  der  Schi4jugend,  Veiliandlangen 
des  X.  interaationaleD  mediziniscben  Kongresees  1890.    Bd.  II.,  Abth.  6. 
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*Dr.  meia.  et  pffl:  L.  KoT^LMiW,  Atfgenirzt  in  Hatobii^.     "♦    ' 
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Bei  dein  regen  W^ltverkehr/  dessen  sich  Hambui^  als  die  erste 
HaEndelsstadt  des  europftiflcben  Kotitiiieiits  erf  reut,  habe  ich  wkdeorbolt 
Gelegenheit  gehabt,  die  Augen  solcber  Individuen,  welcbe  NaturvOlk^n 
angeborten,  zu  untersucben.  Dabei  ist  mir  jedesmal  die  aasserordent- 
licbe  Sebkraft  derselben  aufgef alien. 

So  batten  von  7  Lapplandern  die  3  Erwacbsenen  im  Durcbscbnitt 
eine  Sebsebarfe  von  2 '  25,  die  4  Kinder  eine  solcbe  von  2  •  38. 

Bei  einem  43jabrigen  Patagonier  betrug  dieselbe  auf  jedem  Ango 
2*15,  bei  einer  27jabrigen  Patagonierin  2*0,  bei  einem  5jabrigen 
patagoniscben  ELnaben  gleicbfalLs  2*0. 

Aebnlicb  fand  ieb  bei  10  erwacbsenen  Nubiern  eine  mittiere 
Sebsebarfe  von  2*56,  bei  3  jiingeren  Nubiern  eine  solcbe  von  2*67. 

Von  17  Kalmiicken  besassen  15,  welcbe  17  bis  35  Jabre  alt  warenl 
ein  durcbsebnittlicbes  Sebvermogen  von  2*88,  2  Madcben  im  Alter  von 
15  Jabren  ein  solcbes  von  2  *  04. 

Endlicb  konstatierte  icb  bei  18  erwacbsenen  Singbalesen  im  Mitte, 
eine  Sebsebarfe  von  2*06,  bei  2  singbalesiscben  Kindern  eine  solcbe  von 
2*23,  wabrend  3  Hindus  im  Alter  von  20  bis  45  Jabren  eine  durcb- 
scbnittlicbe  Sebsebarfe  von  2*05  batten. 

Bei  der  Beurteilung  dieser  Z^en  ist  freilicb  zu  beriicksicbtigen, 
dass  die  Untersucbungen  unter  freiem  Himmel,  also  bei  besonders  guter 
Beleucbtung,  stattfanden  und  dass  als  Probeobjekte  die  Snellenadien 
Hakenfiguren  verwendet  wurden,  welcbe  ungefabr  um  \  weiter  als  die 
Snellenschen  Probebucbstaben  geseben  werden. 

Es  erscbien  nun  die  Beantwortung  der  Frage  von  Interesse,  ob 
nicbt  aucb  bei  den  Kiilturvolkem  wenigstens  jugendlicbe  Augen  eine 
^bnlicbe  Sebsebarfe  wie  die  Naturvolker  zeigen,  vorausgesetzt  dass  sie 
onter  gleicb  giinstigen  Verbaltnissen  zur  Untersucbung  gelangen. 

Eine  erwiinschtc  Gtelegenbeit  zu  einer  solcben  Untersucbung  bot 
sicb  mir  bei  den  Scbiilern  des  Gymnasium  Cbristianeum  in  Altona. 
Hier  konnte  icb  die  Augen  nicbt  nur  wabrend  der  bellsten  Tagesstnnden 
von  12J  bis  2J  Ubr  priifen,  sondern  diese  Priifung  auch  in  der 
grossen,  durcb  6  bobe  Fenster  glanzend  beleuchteten  Aula  mit  aller 
Sorgfalt  vornebmen. 

Als  Probeobjekte  dienten  wieder  die  Snellenschen  Haken,  welcbe 
an  der  den  Fenstern  gegeniiberiiegenden  Wand  in  Augenbobe  befestigt 
waren.  Die  Entfemung,  in  welcber  dieselben  erkannt  wurden,  ward 
an  einer  mit  Kreide  auf  den  Fussboden  gezeicbneten  in  gauze  und 
balbe  Meter  eingeteilten  Skala  abgelesen. 
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Im  ganzen  gelangten  so  421  Gtymnasiasten  mit  842  Augen  znr 
Untersuchung.  Von  letzteren  waren  408  oder  48*45  Prozent- 
emmetropisch,  343  oder  40  *  74  Prozent  myopisch,  83  oder  9  *  86  Prozent 
hypermetropisch  und  8  oder  0*95  Prozent  astigmatisch.  Bei  den 
astigmatischen  Augen  fand  sieh  5  mal  zusammengesetzter  hypermetnv 
pischer,  3  mal  einfacher  myopisclier  Astigmatismus. 

Die  mittlere  Sehscharfe  der  408  emmetropischen  Augen  betrng 
1*25,  indem  die  SnelleneGhsm  Probehaken,  welche  auf  6*5  m  gesehev 
warden  sollen,  durehschnittlieh  auf  8*  144  m  erkannt  wurden.    Geringer 

war  die  Sehkraft  der  343  myopischen  Augen,  namlich-  g,    oder  1*05^ 

noch geringer diejenige der 83 hypermetropischen,  namlich    g,,    =  0*82. 

Die  8  astigmatischen  Augen  lasen  die  Snellenschen  Haken  statt  auf 

6*5  durehschnittlieh  bloss  auf  1  '666  m,  so  dass  sie  eine  Sehscharfe  von 

nnr  ^  der  normalen  hatten. 

Auch   die   Unterschiede  in   dem  Senvermogen    des  rechten    und 

linken  Auges  fanden  Berucksichtigung.     Als  mittlere  Sehscharfe  der 

7*985 
210    rechten    emmetropischen   Augen  ergab  sich    ■  g.,    =  1*23,   al» 

8*351 
diejenige  der  198  linken  emmetropischen  Augen     ^  -     =  1*29.     Die 

170  rechten  myopischen  Augen  hatten  eine  durchschnittliche  Sehscharfe 

6*719 
von     g.g    =  1*03,  die  173  linken  myopischen  Augen  eine  solche  von 

6 • 982  * 

-^  ,  ■  =  1*07.      Die   Sehscharfe   der    38   rechten   hypermetropischen. 

5 '412 
Augen     betrug     im     Mittel       g.,   '  =  0*832,    die    der    45     linken 

5*424 
^  ,     =  0*835.     Endlich  fand  ich  bei  den  4  rechten  astigmatischen 

1*25 

Augen  im  Durchschnitt   eine  Sehscharfe  von  -q-.    =  0*19,  bei   den 

2*062 
4  linken  astigmatischen  Augen  eine  9olche  von    ^        =  0*32. 

Was  die  Sehscharfe  bei  den  verschiedenen  Graden  der  Myopie 
anbetrifft,  so  betrug  dieselbe  durehschnittlieh 

bei  den  207  Augen  mit  einer  Myopie  von  0*5  bis  1  '25  D.  1 '  13 
w     »      ^      99        99      w  »         »     1 '  5   „   2  *  75  „  0  *  97 

46      „         „      „  „         „     3*0  „   3*5     „  0*93 

13      „         ,,       „  „         „     4*0   „   4*5     „   0*95 

9      „         „       „  „         „     5  0   „  6*0     „  0*58 

7      „        „      „         „        „    7*0  „  7*0    „  0*67 

Aehniich  ergab  sich  als  mittlere  Sehscharfe 
bei  den  73  Augen  mit  einer  Hypermetropic  von  0*5  bis  1  '25  D.  0*90 
„     „     9       „        „       „  „  „    l*o   „   2*75  „   0*33 

„  dem  1  Auge      „       „  „  „   3*0   „   3*5     „   0*31 


01?^  die  Sehschdrfe  der  Schulen 
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Es  wurde  femer  die  Frage  aufgeworfen,  ob  erblich  belastete  oder 
Dicht  belastete  Myopen  besser  sehen.  Dabei  fand  sieh,  dass  die 
232  nicht  belasteten  myopischen  Augen  eine  durchsehnittliehe  Seh- 
scharfe  von  1*08  batten,  die  111  belasteten  eine  solche  von  1*01. 
Von  den  111  belasteten  myopiscben  Augen  saben  am  seblecbtesten 
die  10,  bei  denen  beide  Eltem  kurzsiebtig  waren :  V  =  0*79;  dann 
folgten  die  81,  bei  denen  allein  der  Vater  myopiseh  war:  V  =  1*02; 
am  scharfsten  saben  die  20,  bei  denen  ausscbliesslicb  die  Mutter  an 
Myopielitt:  V  =  109. 

Wie  die  belasteten  Myopen  beziiglicb  des  Sebvermogens  ungiin- 
stiger  als  die  nicbt  belasteten  gestellt  waren,  so  die  absoluten  Hyper- 
metropen  weniger  giinstig  als  die  fakultativen.  Die  14  absolut 
hypermetropiscben  Augen  wiesen  namlicb  eine  mittlere  Sebscbarfe 
von  0*71  auf,  die  69  fakultativ  bypermetropiscben  eine  solcbe  von  0*86. 

Bei  der  Bestimmung  des  Einflusses  der  Lebensjabre  auf  die  Seb- 
scbarfe der  Emmetropen  wurde  konstatirt,  dass  dieselbe  im  Durcbsebnitt 
betrug 
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Ueber  die  Einwirkung  der  Lebensjabre  auf  die  Sehkraft  der 
Myopen  gibt  die  folgende  Tabelle  Aufschluss.  Als  mittlere  Sebscbirfe 
wurde  berechnet 

bei  den  8  myopischen  Augen  9jabriger  1  •  18 


99   99 


99 


99 


99    99 


99    99 


99    99 


99    99 


99 


99 


99 


99 


99    99 


99    99 


99 


99 


99   99 


99   99 


36 

30 

27 

32 

37 

47 

39 

39 

19 

14 

9 

4 

2 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 


10 

99 

105 

11 

99 

0-98 

12 

99 

1-28 

13 

99 

0-94 

14 

99 

1-13 

15 

99 

1-10 

16 

99 

1-11 

17 

99 

0-94 

18 

99 

0-88 

19 

99 

119 

20 

99 

0-98 

21 

99 

1-11 

22 

•9 

0-54 

260  JSectian  IF. 

Auch  bei  den  Hypennetropen  machte  skh  der  Ripflnw  der  Lebens- 
jahre  auf  die  Schscluirfe  geltend.     Dieselbe  betrug  namiich  ' 

bei  den  21  hypermetropischen  Augen  Ojahriger  0*73 
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Nicht  viel  anders  als  die  Lebensjidire  wirkten  die  Schuljahre  auf 
das  Sebvermogen  bei    den    verscbiedenen   BrecbzustSndea  ein.      Als 
durcbscbnittlicbe  Sebscbarfe  ergab  sicb  namlicb 
fur  die    2  emmetropiscben  Augen  der  Scbiiler  mit    2  Scliuljabren  0*81 
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Was  den  Einfluss  der  Schuljahre  auf  die  Sehscharfe  der  Mjopen 
betriffty  so  wurde  festgestellt,  dass  dieselbe  im  Mittel  betrug 
bei  den     8  myopischen  Augen  der  Schiller  mit    3  Schuljahren  1*06 
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Endlich  gestaltete  sich  die  Sehkraft  der  Hypenuetropen  nach  den 
Schaljahren  folgendermassen.  Es  batten  dne  dnrchschnittliche  Seh- 
■chirfe 

die  20  iiTpennetropiachen  Augen  der  Schuler  mit  3  Schul jahren  von  0  *  77 
«  13 
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Ueberblicken  wir  die  gewonnenen  BesuHate  und  ziehen  die  praktisehen 
EioDsequenzen  f iir  das  Scholleben  aus  denselben,  so  sind  folgende  Punkte 
hervorzuheben . 

Die  grosste  Sebscbarfe  besassen  die  emmetropiscben  Augen,  eine 
gwringere  die  mjopiscben,  eine  noeb  geringere  die  bypermetropiscben 
und  die  geringste  die  astigmatiscben.  Es  ist  daber  wiinscbenswert, 
dass  moglicbst  wenige  Scbiileraugen  auf  der  friibsten  Entwickelungs- 
stnfe,  derjenigen  der  Hjpermetropie,  steben  bleiben,  dass  sicb  viel- 
Diebr  eine  moglicbst  gros^  Zabl  za  der  zweiten  Stufe,  derjenigen 
der  Emmetropiey  weiter  bilde.  Haben  docb  die  Emmetropen  neben 
dem  Yorzug  der  starkeren  Sebkraft  zugleicb  denjenigen,  dass  die 
Sebscbarfe  bei  ibnen  mit  den  Lebens-  und  Scbuljabren  zunimmt,  was 
bei  den  Hypermetropen  und  Mjopen  nicbt  der  Fall  ist.  Je  mebr 
also  das  Wacbstum  der  bjpermetropiscben  Augen  in  die  Lange 
zor  Emmetropic  bin  erfolgt,  desto  besser  fiir  sie.  Denn  wie  die 
absoloten  Hypermetropen  scblecbter  als  die  fakultativen  seben,  so 
nimmt  auch  die  Sebscbarfe  um  so  mebr  ab,  je  bober  der  Grad  der 
Hv-permetropie  ist. 

Andererseits  darf  aber  die  Entwickelung  der  Scbiileraugen  nicbt 
uber  die  Emmetropic  binaus  bis  zur  Myopic  fortscbreiten,  da  vrir  sebr 
wesentlicbe  Nacbteile  der  letzteren  kennen  lernten.  Denn  die  myo- 
piscben  Gymnasiasten  saben  nicbt  nur  iibcrbaupt  scblecbter  als  die 
emmetropiscben,  sondern  ibre  Sebscbarfe  sank  aucb  um  so  mebr,  je 
hocbgradiger  ibre  Kurzsicbtigkdt  war.  Ja  sie  bilden  selbst  cine  gewisse 
Qefabr  fiir  ibre  dereinstige  Nacbkommenscbaf t,  da  myopiscbe  Kinder  mit 
Bdastang  eine  geringere  Sebscbarfe  als  solcbe  obne  Belastung  besitzeu. 
Diass  von  den  belasteten  myopiscben  Scbiilem  diejenigen,  deren  beide 
Eltem  kurzsicbtig  waren,  am  wenigsten  gut  saben,  ist  leicbt  zu  versteben. 
Die  geringere  Sebscbarfe  der  allein  von  vaterlicber  Seite  belasteten 
in  Yergleicb  zu  den  ausscbliesslicb  durcb  die  Mutter  belasteten  diirfte 
aicb  daraus  erklaren,  dass  die  Yater  von  Gymnasiasten,  weil  vielfach 
Gelebrte,  im  allgemeinen  bocbgradiger  kurzsicbtig  als  die  Miitter  sind. 

Hervorgeboben  zu  werden  verdient  noch  die  interessante  Tbatsacbe, 
dass  sowobl  bei  den  Emmetropen,  wie  bei  den  Myoj)en,  Hypermetropen 
and  Astigmatikem    duicbsclmittlicb    das  recbte  Auge    das    weniger 
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sehscharfe  war.  Diaser  Unterschied  zwi»chen  beiden  Augen  machte 
sich,  abgesehen  von  den  Astigmatikem,  am  meisten  bei  den  Emmetrc^pen 
bemerkbar.  Den  Grund  fiir  die  verringerto  Sehsch&rfe  des  reebten 
Augcs  sehen  wir  darin,  dass  dasselbe  in  der  Kegel  den  zu  betrachtenden 
Gegenstanden  mebr  als  das  linke  zugekebrt  und  demnacb  audi  zu 
starkerer  Acoommodationsanstrengung  gezwungen  wird.  Die  grOssere 
A.nnaberung  des  reebten  Auges  an  die  Objekte  aber  erfolgt  einesteils, 
weil  die  Schiiler  fast  aasnahmslos  recbtshandig  sind  und  daber  fast  alles 
von  recbts  ber  den  Augen  nabem,  andemteils  weil  die  meisten  in  der 
Scbule  gelebrt  worden  sind,  beim  Schreiben  das  Heft  recbts  von  der 
Korpermitte  zu  legen.  In  Uebereinstimmung  hiermit  bat  denn  audi 
Dr.  Schubert  dureb  eine  umfassende  Statistik  festgestellt,  dass  bei 
Anisometropen  das  reebte  Auge  im  allgemeinen  das  st&rker  breebendeiist. 
WoUen  wir  also  der  Scbuljugend  eine  gute  Sehscbfirfe  auf  beiden 
Augen  erhalten,  so  werden  wir  sowobl  die  Myopie  durcb  die  bekmmten, 
bier  nicbt  zu  wiederbolenden  Mittel,  wie  die  von  alien  Hygtenikem 
verwortene  Reehtslage  des  Heftes  zu  bekampfen  baben 
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of  Eearing  in  Board  School  Children. 

BY 

Adolph  Bronnbr,  M.D.,  Surgeon  to  Bradford  Eye  and  Ear  Hospital. 


In  bringing  tbis  subject  before  you,  I  do  not  intend  to  trouble  you 
witb  any  long  statistics  or  researcbes  of  my  own,  but  would  like  to 
treat  tbe  subject  from  a  purely  practical  point  of  \'icw. 

We  all  of  us  know  how  frequently  defects  of  vision  and  bearing  are 
met  witb  in  children.  Cobn,  of  Breslau,  Priestley  Smitb,  and  others 
have  shown  that  between  16  and  30  per  cent,  of  school  children  have 
defective  vision.  Bezold,  of  Munich,  examined  nearly  2,000  children 
and  found  impairetl  hearing  in  about  26  per  cent. 

There  is  another  very  common  and  imix>rtant  affection  which  is  in 
intimate  connexion  with  diseases  of  the  ear,  I  refer  to  the  so-called 
post-nasal  growths.  This  is  an  enlargement  of  the  glandular  tissue  of 
the  back  of  the  nose,  which  prevents  the  free  passage  of  air  through  the 
nostrils,  and  also  often  causes  inflammation  of  the  middle  ear.  The 
children  cannot  breathe  through  the  nose,  and  therefore  always  keep  the 
mouth  open  and  snore  at  night.  The  growths  thus  prevent  normal 
development  of  the  chest  and  lungs,  and  they  also,  as  Professor  Guye, 
W.  Hill,  Scanes  Spicer,  and  others  have  pointed  out,  affect  the  mental 
development  of  children.  Meyer,  of  Copenhagen,  shows  that  from  two 
to  seven  per  cent,  of  children  suffer  from  post-nasal  growths,  and  that 
over  80  per  cent,  of  children  who  have  these  growths  are  also  deaf. 
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Statistics  thus  show  how  very  common  defects  of  vision  and  of  hear- 
ing are  in  children.  How  many  of  these  cases  are  attended  to  in  time  ? 
Very  few  indeed !  Even  in  adults  of  the  educated  classes  we  not 
infrequently  meet  with  patients  who  have  not  been  able  to  see  or  hear 
well  for  some  months,  or  even  years,  and  who  have  never  l)efore  sought 
medical  advice.  How  much  more  are  these  cases  neglected  in  the 
children  of  the  uneducated  classes  ?  In  these  cases  it  is  the  duty  of  the 
master  at  school  to  interfere  and  to  see  that  the  children  are  attended  to. 
At  present  a  child  who  cannot  see  or  hear  well,  and  who  therefore  does 
not  get  on  well  at  school,  is  looked  upon  as  stupid  and  lazy,  and  treated 
accordingly.  Many  a  brilliant  career  has  been  spoilt,  and  many  a  child 
condemned  to  a  life  of  misery  and  toil,  because  some  defect  of  vision  and 
hearing  has  been  neglected.  But  not  only  that,  we  often  meet  with 
neglected  cases  which  have  become  a  life-long  burden  to  their  relatives 
or  to  the  community  at  large.  Many  cases  of  neglected  discharge  from 
the  ear  end  in  inflammation  of  the  brain  and  death.  Neglected  cases  of 
'  post-nasal  growths  lead  to  deafness  and  imperfect  development  of  the 
body  and  mind. 

The  teachers  of  our  board  schools  are  at  present  perfectly  incompe- 
tent to  deal  with  these  cases.  They  have  no  means  of  testing  the  vision 
or  hearing  of  the  children,  and  even  if  they  had,  they  have  no  orders  or 
authority  to  interfere. 

What  I  would  suggest  is,  that  certain  instructions  be  given  to  the 
teachers,  so  that  they  may,  in  a  rough  manner  at  least,  be  able  to 
judge  if  a  child  is  defective  in  sight  or  in  hearing.  The  case  should  be 
reported  to  the  head-master,  who  would  then  inform  the  parents  of  the 
child,  and  request  them  to  have  the  child  examined  by  their  family 
doctor,  or,  if  they  are  poor  people,  at  some  hospital. 

All  children  should  be  reported  whose  vision  in  either  eye  is  less 
than  -j^,  and  who  cannot  read  Jaeger  2  at  from  50  to  10  cm.  Also 
all  children  who  cannot  hear  a  pocket- watch  at  about  15'^,  and  also 
those  who  cannot  breathe  through  the  nose,  and  who  consequently  keep 
the  month  open  and  snore  at  night.  No  child  ought  to  be  allowed  to 
attend  school  if  and  as  long  as  there  is  any  discharge  from  the  ear  or 


That  these  suggestions  are  imperfect  and  open  to  grave  objections, 
I  know  perfectly  well.  Still  I  think  they  are  a  step  in  the  right  direction. 
They  may  be  of  some  benefit  to  the  children  till  we  succeed  in  having 
medical  men  appointed  to  examine  the  children  of  all  public  schools, 
and  I  sincerely  hope  and  trust  that  the  time  may  not  be  far  distant  when 
every  large  town  will  have  a  medical  inspector  whose  sole  duty  it  shall 
be  to  watch  over  the  health  and  well-being  of  the  children  of  the  poor, 
and  also  of  the  rich.  For  on  their  health  and  welfare  rests  not  only 
the  happiness  of  our  homes,  but  also  the  greatness  and  prosperity  of 
oor  nation* 
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Necessite  des  litudes  anthropologiqnes  et  anthropoxnetriques  daas  k 
premiere  Xn&noe,  la  Jetmesee,  la  Vie  de  vioolo  et  I'Age  adalte. 

TAR 

le  Dr.  M.  de  Tolosa-Latour,  M^decin  en  Chef  de  TAsile  du  Sacr^ 

Coeur  de  Jesus  k  Madrid. 
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A  propos  de  i'hjgi^ne  scolaire,  les  membres  organisateure  de  oe 
Congr^s  ont  pose,  dans  la  quatri^me  Section,  paragrapbe  lY,  one  sine 
de  questions  sur  le  d^veloppement  intellectuol  et  physique  de  l'en£anoe. 
Depuis  longtemps  d6ji,  ce  probl^me  m'a  profond^ment  pr^occup^.  En 
1879,  dans  mes  etudes  sur  Thygi^ne  et  TMucation  de  Tenfant,  an 
Congr^sde  la  Protection  de  TEnfance,  tenu  k  Paris  en  1883,  au  Congr^ 
gyn^cologique  et  p^diatrique  de  Madrid,  on  1888,  enfin  au  Congr^  de 
Protection  de  TEnfancc,  tenu  k  An  vers,  en  181K),  j'ai  fait  ressortir 
rimportance  et  la  necessity  d'etudier  ces  probldmes  et  j'ai  soutenu, 
k  propos  du  placement  dans  les  families,  que  tout  enfant  devait 
pr^alablement  subir  une  p^riode  d'observation  et  ^tre  soumis  k  des 
mensurations  rdguli^res ;  qu'il  fallait  recueillir  avec  soin  tons  les  faits 
susceptibles  de  mettre  en  lunii^re  ses  aptitudes.  Un  voeu  a  ^te  formula, 
au  sujet  des  enfant s  assist ^s,  nynnt  jwur  but  de  pratiquer  un  examen 
m^thodique  de  ceux-ci. 

L'anthropologie  est  une  brancbe  nouvclle  des  sciences  me<licales ;  sa 
scBur  cadctte  est  Tantbropom^trie,  et  je  suis,  tout  en  reconnaissant 
I'incontestable  utility  de  la  premiere,  absolument  con\Tiincu  que  la 
seconde  est  appcl^e  k  rendre  de  grands  services,  dans  la  solution  des 
probl^mes  que  chercbe  k  r^soudre  Thygiene ;  je  veux  parler  de  I'^Ievage 
du  nourrisson,  de  T^ducation  de  Tonfant  et  du  developpement  de 
I'bomme. 

C'est  pour  cola  que  je  viens  de  nouveau  appeler  votre  attention  sur 
rimportance  de  cette  mdtbodc  que  je  ne  cesserai  de  propager  avec 
r^nergie  de  la  foi,  dans  une  id^e  bumanitaire. 

Les  limites  qui  me  sont  assignees  par  vos  reglements  ne  me 
permettent  malbeureusemcnt  pas  de  m'6tendre,  autant  que  je  le  voudrais, 
sur  cette  question  si  digne  d'interet ;  aussi,  ne  ferai  je  que  I'esquisser,  me 
r^serrant  de  la  traiter  plus  a  fond  ulterieuremeut. 

Examinons  I'enfant  dans  trois  conditions  diverses  : — 

A.^Dans  sa  famille ; 
B. — Dans  les  ecolcs; 
C. — Dans  les  asiles. 

A.  Dans  sa  famille, — II  serait  k  soubaiter  que,  des  naissance, 
Tenfant  f&t  pes6  et  mesure,  d'apr^s  des  indications  praises  ;  ces  mensa- 
rations  se  renouveleraient  tons  les  six  mois. 

Dans  cbaque  mairie  existerait  un  r^gistre  a  soucbes,  sur  lequel 
seraient  inscrits  les  resultats  et  un  bulletin  serait  remis  cbaque  fois  aux 
parents,  avec  pri^re  de  le  conserver. 
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i^  Ootte  «Bes<ire  n'*  lien  ^  vexalbom  et  fieniit  le  corolkire  de  la  loi 
qui  ezige,  en  toos  paiyn  chiHs^  (en  Espagne,  Begistre  «ivil,  Jozgado 
miinicipal)y'kipi^86ntaliMi  da  nouv«aa-n6^  i^  Tofficier  dyil.  Da  resto, 
certains  parents  s'j  pr^teraient  volontier;  en  effet,  vous  avez  vu  se 
|f6neraliser  rapidement  Fusage  du  p^-b^b^s  et  beaucoup  de  p^res  sont 
heureuz  de  noter  sommairement,  le  long  d'une  planche  ou  d'un  mur,  la 
croissance  de  leurs  enfants.  J'ajouterai  que  Ton  cherche  k  rendre 
obligatoire  la  vaccination  qui  est  un  des  plus  s^rieux  propbylaetiques,  ne 
s'addressant  malbeureusement  qu'&  une  seule  maladie.  Pour  triompber 
des  resistances,  il  suffirait  d'exiger,  au  moment  de  Tentree  dans  les 
^coleSy  la  presentation  des  bulletins  sanitaires,  comme  on  exige  un 
certificat  de  vaccination. 

Je  noteraiy  cbemin  faisant  que  ce  sjst^me  a  ^t^  impost  k  I'adminis- 
tiation  penitenciaire  qui  semble  meme  s'y  conformer  trop  rigoureusement^ 
en  Tappliquant  aux  pr^venus  qui  pourtant  sont  r^put^s  innocents, 
jusqu'au  moment  de  leur  condamnation,  ce  qui  est  bien  autrement 
vexatoire.  Et  ce  que  la  soci^te  fait,  dans  un  but  defensif,  centre  les 
criminels,  ne  doit-elle  pas  le  faire  avec  plus  d'int^ret  en  vue  de 
I'bjgitoe  ? 

Autant  que  possible,  on  r^pondra  dans  les  families  des  bulletins 
individuels  sur  lesquels  le  m^decin  particulier,*  ou  un  medecin  d6\6ga6y 
pour  les  families  pauvres,  inscrira  les  mensurations  prati(iuees,  relatant 
avec  soin  les  antecedents  bereditaires,  les  remarques  sur  le  temperament 
de  I'enfant  et  les  cas  patbologiques  susceptibles  de  se  produire  ou  dej^ 
produits. 

B.  Dans  les  icoles, — L'adoption  de  cette  pratique  sera  facile  k 
provoquer.  Tons  les  six  mois,  aura  lieu  un  examen  pbjsique,  de  mSme 
que  se  pratique  un  examen  intellectuel,  a  la  fin  de  cbaque  annee,  et, 
concurremment  avec  le  bulletin  des  progr^s  accomplis,  le  cbef  de 
retablissement  fera  parvenir  aux  parents  un  bulletin  du  developpement 
physique. 

Dans  Tadministration  penitenciaire,  ce  sont  des  gardiens  qui  sont 
charges  de  pratiquer  les  mensurations.  Les  instituteurs,  toujours  si 
d^vouesy  ne  manqueraient  pas  d'accomplir,  avec  autant  de  z^le  et 
d'inteUigence  la  nouveUc  t&che  qui  leur  serait  devolue. 

Quant  k  ce  qui  est  du  compte-rendu  de  I'etat  pathologique  et  des 
antecedents  bereditaires,  le  soin  en  serait  confie  k  un  medecin  inspecteur 
des  ecoles  qui  le  ferait  parvenir  lui-meme  aux  parents. 

Cette  mesure  est  aussi  d'un  grand  interet  au  point  de  vue  de  la 
pit^hylaxie  deS  maladies  contagieuses.  Apr^s  sa  guerison,  aucun  enfant 
ne  serait  admis  de  nouveau  k  I'ecole,  sans  la  presentation  d'un  certificat 
sanitaire.  La  maladie  serait  signalde  dans  le  bulletin  que  la  famille 
doit  gtrder. 

Ainsi  s^aient  vaincues  bien  des  susceptibilites,  bien  des  repugnances 
de  la  part  des  parents  qui  tons  ont  confiance  dans  la  discretion  pro- 
fessionelle  du  praticien.     En  otrtre,  ceux  d'entre  eux  qui,  de  parti  pris. 
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oil  iNir  »o};Ugt»iUHf  auraieut  pu  sotutrairc  lears  enfants  k  oes  exuaens 
|mri04lu|iu^,  (luraiit  la  premiere  enfance,  ne  pouiront  Jplus  8*y  d^iober, 
ulorH  (|u*ilM  voiulroiit  leur  faire  donner  le  pain  de  rintelligenoe,  k  I'^le 
oil  au  |H*nHionimt. 

I>u  ri»Htis  Messieurs,  dans  certains  pays,  le  l^gislatear  a  decrete 
riniitnietion  obligatoire.  Ne  pourrait-il  pas  etendre  cette  k)i,  en  voolant 
quo,  par  U>U8  U»s  nioyens  possibles,  on  favorisat  le  d^Teloppeinent  physique 
<lw  *16vo8  |uir  ce  contr61e  r^gulier  de  leur  sante  ?  C'est,  d'aUleura,  i  ce 
but  <iuo  Ton  tend  jMir  la  oration  d'ecoles  et  de  soci^t^s  de  gjmnasdqne. 
Jo  Houtiemlrai  toujours,  qu'avec  des  examens  inethodiques,  on  obligenit 
lea  fannlles  k  pren<lrc  plus  de  soueis  de  leurs  en&ints,  que  I'on 
rtHH>nnattrait  souvent  ainsi  des  indices  qui,  en  appelant  I'attention  da 
praticien,  lui  permettront  parfois  d'eiirayer  le  develloppement  d*an  6tat 
diathdsique  encore  lat^^ut  et  de  faire  ainsi  une  bonne  et  saine  prophjlazie. 
Et  qu'ik  ce  sujet  il  me  soit  periuis  de  vous  faire  remarquer,  oe  que  tous 
savez  tous,  qu'une  croissanco  prematura  est  souvent  I'indice  de 
nervosisme  ou  de  tubcrculose,  une  croissance  tardiye  oelui  da 
raehitisme. 

C.  Dan$  les  asiles,  on  rencontrera  encore  moins  de  difficolt^s ;  car 
on  a  affaire  k  des  enfants  abandonn6s  ou  orphelins  et  il  n'j  aura  pas  k 
lutter  contre  un  parti  pris. 

Cent  dans  un  asile  d*orpbelins  que  j*ai  commence  k  pratiquer  mes 
mensurations ;  mais  ce  travail  est  encore  trop  recent  pour  que  je  puisse 
formuler  des  conclusions  qui  s'imposeront  dans  quelques  annjes.  II 
me  sullit  de  vous  dire  ici  que  je  suis  heureux  des  r^ultats  obtenns  et 
vouB  trouverez,  a  la  fin  de  ce  travail,  quelques  tableaux  qui  pourront 
dirig(T  dims  leurs  recherches  ceux  d'eutre  vous  qui  voudront  bien 
m'aider  de  lour  concours. 

Laissez  moi  rapidement  maintenant  vous  indiquer  les  avantages  que 
jiout  prisent^T  cette  inethodc  soigneusement  suivie. 

Dans  toutes  les  families,  on  conservera  les  bulletins  do  sante,  de 
mAme  que  l)eaucoup  de  parents  conservent,  avec  raison,  les  prescriptions 
dii  m^<lecin  ;  et,  lorsque  pour  des  motifs  quelconques,  il  j  aura  lieu 
do  ('onsulter  un  m^ecin  nouveau,  sa  tllche  sera  plus  facile,  si  on  lui 
pr^w^nt<^  des  observations  a  Taide  desquelles  11  pourra  reconstituer 
niistoin^  ])hyHique  de  Tenfant,  de  m^me  qu'il  lit  celle  d'une  pneumonie 
mir  une  CH)url)e  thermom^trique,  quand  il  s*agit  d'un  malade. 

Lo  m6d<K:in  des  ecoles  verra  aussi  s'aplanir  devant  lui  bien  des 
diiHcult^s  et  il  pourra,  k  Taide  des  registrcs  etablis,  fournir  k  la  science 
do  pr6cieux  documents  pour  I'^tude  de  la  physiologic  et  de  la  pathologie. 

Dans  les  asiles,  (ici.  Messieurs,  je  ne  fais  que  transcrire  les  paroles 
prononc6es  par  moi,  en  1888,  au  Congres  gyn^logique  et  pddiatrique 
de  Madrid),  ''on  formera  une  veritable  histoire  organique  da  pauvre 
*<  abandonn^,  ce  qui  permettra  de  lui  remettre  plus  tard  I'^tude  complete 
**  de  son  d^veloppement,  durant  son  enfance,  des  maladies  qu'il  a  subies 
''  et  rindication  des  mesures  d'hygi&ne  qu'il  lui  convient  d'observer  plus 
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"  particulierement.     Ainsi   le   mallieureux  orpbelin   troiivera    dans    la 

"  society  line  ni^re  pleine  do  prevoyance  ot  <raflFeotion,  dont  le  souvenir 

*'  cheri  le  poiissc»ra  dans  la  voie  dii  bien,  an  lieu  (rune  niaratre  qui  lui 

*'  jettera  a  la  face  Tabandon  dont  il  a  ete  vietinie  et  la  b^tardise  de  son 

**  origine." 

Par  ce  nioyen  aussi,  nous  ne  rencontrcrons  plus  de  ees  gens  qui, 
au  cours  d'une  maladie,  ne  i^euvent  fournir  aneun  renseignemont  sur  leur 
passe  i>athologi(iue.  Et  i)ourtant,  Messieurs,  que  de  notions  preeieuses 
apporte  au  diagnostie,  au  pronostie  et  au  tniiternent,  Tliistoire  des  maladies 
si  nombreuses  de  Tenfance  ! 

Dans  le  domaine  medico-legal,  la  tache  du  praticien  appele  a  so 

prononcer  sur  des  questions  si  graves  d(j  resi>onsid)ilite  sera  rendue  plus 

facile,  il  pourra,  d'un  coup  d'a»il,  reconnaitre  si  les  tendances  vicieuses 

qu'a   presentees   le   sujet   dumnt   son    enfnnce,    n'ont    pa,s     pu,   en   le 

(lesequilibrant,  faire  de   lui  un  inconscient ;  et  ainsi    la  societe  ^vitera 

de  frapper  im  innocent.     Vous  aun»z  de  cette  fa(^*on,  Messieurs,  comme 

le  reclame  votre  programme,  un  moyen  grapbique,  (si  je  puis  m'exprimer 

ainsi),  de    eonstater  p^riodiquement  le   de(/re  moyen  tiormal  dans  le 

developpement   intellectuel    et    corporel ;    quant  aux  causes  qui  le 

fetardentj  vous  ix)urrez  souvent  les  eonstater  par  une  ^tude  approfondie 

<les  documents  qui  vous  s(iront  preseutes ;  les  tendances  hereditaires 

\'Ous  seront  nettement  exjx)sees  par  l(\s  bulletins  que  vous  pr^s<»nteront 

Icf*  parents  et,  dans  les  asiles,  par  Texamen  d'un  registre  special,  comme 

c;*-*lui  que  j'ai  fait  «'tablir  a  Madrid,  a  Tasile  que  je  dirige  au  point  de  vue 

2ra^nitaire  et  dont  je  vous  presente  a  la  fin  de  ce  travail  le  specimen  de 

l*iin  des  feuillets. 

T^s    conditions    sanitaires    du    domicile    et    de    Vecole    seront 

^galement   fournies  i>ar  Tetude  comparative  de  bulletins  provenant  de 

«lLfferents  quartiers,  d(^  diffenintes  rues.     On  verra  facilement  si,   dans 

t,€*lle  coutree,  telle  ville,  tel  quartier,  ou  meme  telle  ecole  d'un  nieme 

^Hiartier,  certaines  influences  ont  agi  sur  le  developpement  des  forces 

tant   psycbiques   que   corj)oi*elles.     En   conqmrnnt  encore  dans  I'ordre 

c^bronologique,  voils  constaterez  que  telle  ou  telle  epidemic  a  joue  un 

r»Me  imix)rtant   dans  ch»  devtdopj)ement.     Ne  serait-il    pas   curieux   de 

eonstater  aujounrhui  quel  a  et^,  dans  ce  st^ns,  le  role  qu*a  [)u  jouer  ou 

<ine  jouera  sur  nos  jeunes  generations  les  epidemics  d*influenza  ou  de 

^iphterie  qui  font  et  dont  les  consequences  font  aussi,  tant  de  victimes  r 

Enfin,  vous  remanpierez  d^ins  les  ateliers,  dans  les   industries  diverses, 

quelles  sont  les  professions  (pii  i>euvent  favoriser  ou  retarder  ce  develop. 

pement  et,   ainsi,   vous   rei)ondroz   a    la   derniei*e   tpiestion  concernant 

^^ygiene  personnelle  et,  j'ajouterai  [)rofessionnelle. 

A  ce  sujet,  dans  un  travail  couronne  par  la  Societe  espagnole 
d^Hygi^ne,  Sur  le  Travail  dela  Seconde  Enfance^  j'ai  indiqu^  la  necessite 
^  livrets  sanitaires  non-seulement  tlans  les  families,  mais  encore  dans 
les  ateliers  divers. 

Tels  Ront|  Messieurs,  esquisses  a  grand  traits,  les  considerations  que 
i'ai  rhonneur  de  soumettre  au  Congres.      Je  suis  certain  de  trouver 
i  P.S124.  B 
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IMiriiii  vous  (l<»s  confreivs  di'voui's  (lui  voutli-oiit  bien  lu'auler  de  leiirs 
luiiiieres  <»t  <U^  l<Mir  coneoiirs  <liins  uno  tAcho  j\  laquolle  jo  coiisacrerHi 
toutcs  iiios  forces ;  ot  ji*  me  fi'^licitfrai  si  j'ai  pu  faire  (lasser  (laus  vos 
esprits  uiio  conviction  incbmnlablc. 

En  con^H'(|ncncc,  j(»  vous  pric  tic  vouloir  bien  eiiiettre  le  voen 
suivant : — 

Le  Congrvs  vmet  Ic  vccu  qiCune  propagande  active  se  Jhsse  de 
fonfcs  parts  pour  fjue  dcs  rtitdes  ant hropologiq ties  et  anthropometriques 
soient  jiratiqnees  pt'riodif/uement  par  Ics  medecins  auiein  des  families ; 
pour  que  dauji  cheque  ccole,  asile  ou  atelier  on  etahlisse  un  registre 
apt^'cial  ou  en  mvme  temps  que  les  progrcs  intellectuels,  soient  consignes 
les  rcsultats  dcs  mensurations,  les  antecedents  hereditaircs  et  Phittoirt 
pathologique  des  enfant s.  Les  divers  JEtats  doicefil,  dans  lenr  legis- 
lation sanitaire  respectivcy  adopter  les  dispositions  ndcessaires  a  ce 
but,  afin  que  chaeun  puisse  posseder  une  histoire  complete  de  sa  vie 
physique. 


APPENDIX. 


.  TuADiiCTiON  du  chnpitre  III  du  ivglemcnt  Suiiitairc  de  TAsilc  du  Siicru-Cccur  dc 

Jesus  k  Madrid,  relativeaicnt  au  **  Livre  Sanitniie." 

Art.  11.  Lc  but  du  livre  8anitaii*c  est  de  conserver  d'uoe  fa^on  co-ordonuee  toutes 
les  pariicularitrs  interesant  la  sante  de  chaque  clove. 
AuT.  12.  On  y  conslgnera  les  faits  suivanls: — 

1®  Nom  de  ^el^ve,  numero  d'urdre,  lieu  de  aaissance,  ago,  antecedents  de 
famille,  maladies  souttertes  avant  radinission  \  Tasile  ; 

2°  Filiation  j\  Tentree ; 

3"  Examen  annuel  du  developpenicnt ; 

4°  Ilistoire  pathologique  resumant  le^  affections  eprouvees  pendant  le  ^djour 
t\  Tasile; 

5°  Observations  sur  Tuvenir  physique. 
AuT.  13.  En  ui6ine  temps  que    la   filiation,  on  inscrira  \   Tentr^o  les  faits 
suivants: — Poids;  Taillc  ;  Force;  Acnite  visuelle;  C'apacite pulmonaire  ;  Perimiitre 
thoracique  ;    Forme,  diam^tres    de   la    tcte    et   toute    particularite    dig^e    d'etre 
sigualee  au  point  de  vuu  anthroponiotriiiue, 

AiiT,  14.  Chaque  annee  on  pratiquera  res  exaniens  pour  eonstater  le  developpe- 
ment  des  enfants. 
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DISCUSSION. 


Dr.  Oallandet  (Prosidont  of  tho  National  Deaf-mate  College,  Wash- 
ington, D.C.,  U.S.A.),  paid :  I  havo  listened  with  the  greatest  pleafiore  to 
General  Moberly's  paper  on  tho  education  of  deaf-mutes.  As  you  are 
probably  aware,  Iherc  arc  Boveral  matters  of  interest  connected  with  the 
education  of  the  deaf  which  may  be  called  Imming  questions ;  and  among 
them  there  is  none  of  greater  consequence  than  the  question  of  method. 
In  regard  to  the  diflTeront  ways  of  teaching,  there  haye  been  diflferences 
of  opinion  that  have  amounted  actually  to  a  war  of  methods,  and  the 
views  expreAsed  by  General  Molierly  are  so  entirely  in  accord  with  the 
best  sentiment  in  America  to-day,  that  I  have  great  gratification  in 
endorsing  them.  On  entering  the  hall  this  morning,  I  received  a  paper 
which  has  been,  I  notice,  generally  distributed,  in  which  the  assertioi^ 
is  made  that  **  the  oral  method  of  teaching  the  deaf  succeecls  with  all 
**  except  those  who  have  imperfect  vision  or  defective  intellect."  No 
error  can  bo  greater  than  this,  for  it  has  been  abundantly  proved  in 
America,  as  also  in  England,  as  stated  l)y  General  Moberly,  that  many 
of  the  deaf  do  not  possess  that  faculty,  the  existence  of  which  is  quite 
as  necessary  to  the  successful  acquisition  of  speech,  as  is  the  musical 
faculty  in  a  normal  person  to  success  in  music,  or  the  artistic  faculty  to 
success  in  art.  With  this  faculty,  a  deaf  child,  even  though  bom  deaf, 
may  certainly  learn  to  speak  under  proper  instruction;  but  without  it, 
absolute  failure  occurs  in  many  cases,  and  in  many  others  that  half- 
success  which  is  often  worse  than  failure.  Now  it  is  entirely  possible, 
in  very  many  of  these  cases,  where  the  attainment  of  speech  is  imprac- 
ticable, for  the  deaf-mute  to  secure  a  high  degree  of  education  under  the 
manual  method.  Consequently  a  general  system  which  makes  a  judicious 
combination  of  the  two  methods  is  beyond  all  Question  to  be  preferred. 

I  desire,  then,  to  direct  the  attention  of  the  Congress  to  the  higher 
education  of  the  deaf,  and  would  urge  that  a  suitable  amendment 
be  offered  to  the  legislation  recommended  to  Parliament  by  the  Boyal 
Commission,  which  shall  authorise  tho  extension,  in  certain  well 
recommended  cases  of  exceptional  ability,  of  the  limit  of  time  up  to 
which  State  aid  may  be  given.  For  example,  that  five  years  be  added  to 
provide  for  this  higher  education,  a  curriculum  for  which  could  easily 
be  arranged  in  some  exigting  primary  institution^  This  course  was 
pursued  at  Washington  more  than  25  years  ago  in  the  institution  with 
which  I  am  connected ;  and  the  college  for  deaf-mutes  in  that  city, 
handsomely  sustained  by  tho  Federal  Government,  has  carried  large 
numbers  of  the  deaf  through  an  advanced  course  of  study  in  the  ancient 
and  modern  languages,  the  higher  mathematics,  the  natural  sciences, 
history,  Ac,  Ac,  up  to  the  point  of  graduation,  with  degrees  in  the 
arts  and  sciences.  This,  I  trust,  may  soon  be  done  in  England.  I 
would  further  express  my  great  satisfaction  with  the  paper  on  the 
education  of  the  blind.  Dr.  Campbell,  its  distinguished  author,  and 
my  most  esteemed  fellow  countryman,  needs  no  commendation  from 
me  here.  You  have  adopted  him,  and  his  noble  \Tork  in  creating  and 
establishing  on  enduring  foundations  the  Koyal  Normal  College  for  the 
Blind  will  be  his  monnment. 

In  the  views  I  have  expressed,  I  take  pleasure  in  saying  I  have  the 
liearty  support  of  my  colleague  in  our  profession.  Dr.  Warring  Wilkinson, 
principal  of  the  California  Institution  for  the  Deaf  and  Dumb  and  the 
JBlind,  who  is  in  attendance  here  with  me  this  morning,     "^p  jojn  jn 
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the  cartieBt  wish  that  the  caoBe  of  tLe  deaf  and  the  hiind,  always  popular 
in  thU  benevolent  coantry,  may  bo  still  farther  advanced  on  the  linos 
indicated  in  the  able  papers  presented  by  General  Moberly  and  Dr. 
Campbell. 

Dr.  Gutimann  (Berlin)  sagte : — Heine  Worto  sollen  sich  auf  den 
Yortrag  von  Herrn  Moberly  boziehen.  In  Deatschland  ist  bekanntlich 
durchweg  die  oralo  Mcthode  des  Taabstummcn-Unterrichtes  eingefuhrt. 
Leider  hat  sich  in  Deutschlaud  in  letzter  Zeit  cine  Opposition  gegen  die 
orale  Methode  geltend  gomacht.  Dcr  Hanptgrund,  welchen  man  gegen 
diese  Methode  anfiihrt,  ist,  dass  die  Taubstnmmcn,  welche  sich  der 
Laatsprachc  bedienen,  bei  der  Unterhaitung  uicht  zn  sich  selbst,  sondern 
nnr  za  Andercn  sprachen,  and  dass  infolgedessen  die  orale  Methode 
wideruatiirlich  sci.  Dicser  Einwand  ist  ganzlich  nnberechtigt.  Die 
Tanbstammen  sprecbon,  wenn  sio  sich  der  Laatsprachc  bedienen,  aach 
sa  sich  sclbst,  and  zwar  wird  die  Kcnntniss  des  Gesprochencn,  das 
Yerstandniss  der  einzolnen  Laate  vcrmittolt  darch  den  Maskelsinn.  Es 
ist  eigeuthiimlich,  dass  die  Gegner  der  oralen  Methode  diesen  Fankt 
ganz  aasser  Acht  gelassen  haben.  Dass  abor  die  oralo  Methode  aach  bei 
weniger  bogabten  Taubstummen  darchgefiihrt  werden  mass,  ist  eine 
absolute  Forderung  der  Hygiene.  Es  werden  bekanntlich  unsere  Lungen 
besonders  geiibt  und  gekraftigt  dadurch,  dass  wir  sprechen.  Yon  dem 
nissischen  Arzto  Person  wurde  schon  vor  Jahrzehnten  in  einer  ausfuhr- 
lichen  Schrift  dargetban,  dass  die  in  Bussland  in  der  Zeichenspracho 
antcrrichteten  Taubstummen  in  weit  grosserer  Frozentzahl  au  Schwind- 
Bucht  (Lungentuberkulose)  erkrankten  als  die  in  der  oralen  Methode 
anterricbteten  deutschen  Taubstummen.  Dies  ist  von  alien  Aei'zten, 
die  sich  bonst  mit  der  Taubstummenbildung  bofsvsst  haben,  wie 
£.  Schmalz,  Hartmaiui,  H.  Schmaltz,  und  besonders  von  Kussmaul  als 
cin  ausserordentlicher  Yortheil*  der  oralen  Methode  hervorgehoben 
worden.  Es  ist  demnach  scliou  eine  Forderung  der  allgemeinen  Hygiene, 
dass  die  taubstummen  Kinder  sammtlich,  auch  die  schwachsiuuigen,  in 
der  oialen  Methode  uuterrichtct  werden. 

Ein  zweitor  Punkt,  auf  den  ich  eingehen  mochte,  ist  das  sog.  Lippen- 
Lesen  (Lip-reading),  ilerr  Moberly  hat  Folgcndes  gcsagt : — **  I  have 
"  been  somewhat  surprised  at  the  capacity  for  reading  tbo  lips  of  their 
'*  teachers  and  school- fellows  shown  by  many  of  the  pupils  in  our  classes, 
"  bat  I  fear  very  few  of  them  are  sufficiently  advanced  to  understand 
'*  strangers  and  casual  visitors." 

Dies  trifft  auch  fiir  Deutschlaud  im  allgemeinen  zu.  Es  fragt  sich 
nor,  ob  diesem  Uobelstand  nicht  abgoholfen  werden  kanu.  Die  Taub- 
stammon  erlernen  ihre  Abschfertigkeit  auf  folgcndo  Woiso  : — 

1.  Sie  erlernen  dus  Absohcn  der  Lauto  zugleich  mit  dcr  Lautbildung 

nach  der  Lagc  der  Artikulationsorgane,  }K38onders  im  Inneron  des 
Mundes. 

2.  Sie  werden  beim  Abselien  vom  Munde  Anderer  nach  ihrcm  Gefiihl 

der  eigenen  tipracbthiitigkeit  gcleitet. 

3.  Sio  erlernen  das  Absehcn  nur  au  dem  Munde  ihres  Lehrers. 

Dass  die  Absehfertigkcit  der  moisten  Tiiubstummen  gcgcni'iber 
Frcmden  so  gering  ist,  dass  sic  hauHg  genug  zu  der  natilrlichen  G^barde 
ihro  ZuHucht  nehmeu  miissen,  liegt  daran,  da.s8  ein  eigontlicher  Abseh- 
unterricht  in  Taubstummen-Anstaltcn  nicht  cxistirt,  dass  fcrner  dio 
lichtbaren  Zeichen  der  cinzclneu  laute  nicht  geni'igond  ausgeniitzt  sind. 
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In  ciiiem  domnachst  ersoheinenden  grosseren  Werke  uber  die 
Storangeu  der  Spraohc  werde  ich  eine  aasfiihrliche  Anweisnng  voroffent- 
lichen,  in  weloher  Weise  das  Abschou  vom  Gt38ichtc  des  Sprechenden 
als  besondorer  Gregcnstand  dcr  (Jebcrwcisang  in  Taubstammen-Anstalten 
eingefuhrt  wurden  konnto.  Ich  will  hior  nur  bervorhebon,  dasa  die 
Sprachlaato  nicbt  nur  von  vorn  (en  face),  Hondem  anch  von  der  Seite 
(en  profil)  und  zwar  boi  vordecktcm  Mnnde  fast  sammtlich  abgelcaen 
werden  konncn.  (Demonstration  Bcispicle.)  Femer  haben  eine  Beihe 
von  Silbcn  ganz  besoudere  Bcwogungen,  wclchc  beim  Absehnnterricht 
gonan  so  einguiibt  werden  miisscn,  wio  der  Stenograph  seine  Zeichen 
einiibt. 

Mein  Vatcr  und  ich  haben  auf  diese  Woise  vielo  von  Geburt  Taabo 
und  spater  Ertaubte  zuni  iiicssenden  Absohcn  gebracht.  Sin  Herr, 
welchcr  vollig  taub  war,  war  sogar  im  Stando  im  Theater  vom  Parquet 
aus  dae  Gresprach  zweior  Damen  in  der  Loge  mittelst  dcs  Opemglascs  in 
Ijelauschen.  Ich  freuo  mich  auch  schon  einmal  offentlioh  Gtelegenheit 
gehabt  zu  haben,  die  Moglichkeit  selbst  bei  verdocktem  Munde  gut 
abzuloson  zu  demonstriren,  auf  der  I.  medizinischeu  Klinik  in  Berlin  von 
Herm  Professor  Dr.  Ley  den. 

Mr.  William  van  Fraagh  (Loudon)  bad  listened  with  great  pleasure 
to  (xcneral  Moberly's  paper.  The  action  of  the  school  board  in  this  branch 
of  education  is  most  commendable.  Having  followed  the  movement  from 
its  very  beginning,  he  fully  appreciated  the  diflBculty  they  have  had,  and 
have,  to  deal  with ;  but  in  his  opinion  those  difficulties  arc  not  insur- 
mountable. The  association  for  the  oral  instruction  of  the  deaf  and  dumb 
has  supplied  the  board  with  its  iirst  teacher  on  the  pore  oral  system,  and 
has  carried  on  a  class  in  Bcrmondsey  under  its  auspices,  until  in  time  the 
board  resolved  to  adopt  the  oral  Kystem  in  all  its  classes,  wlien  they 
naturally  withdrew  their  supervision.  lie  hoped  the  time  will  come  when 
the  board  will  be  able  to  adopt  the  pure  oral  system  in  all  its  classes.  He 
could  speak  volumes  on  the  subject-matter  introduced  by  General 
Moberly.  Time  would  only  allow  him  to  touch  upon  a  few  technical 
items.  He  maintained  that  all  deaf  children,  except  the  weak  minded,  can 
be  taught  on  the  pure  oral  system,  and  contradicted  Dr.  Gallandet's 
Objections.  In  America  a  society  has  l)een  started  by  Dr.  Graham  Bell 
for  the  promotion  of  teaching  of  8p>eech  to  the  deaf.  Lip-reading  is  the 
backbone  of  the  pure  oral  system.  If  the  child  has  another  vehicle  for 
conveying  language  to  him,  he  will  never  get  sufficient  proficiency  in 
lip-reading:  he  nee  systems  must  not  be  combined.  Deaf  children  must 
bo  taught  iu  their  early  days  out  of  books  specially  written  for  them. 

Instruction  is  given  to  the  greatest  advantage  in  day  schools.  He 
objected  to  the  hoarding  of  large  numbers  of  afflicted  children  in  asylums. 
Many  children  in  schools  suflered  from  defective  articulation,  resulting  in 
indistinct  speaking.  These  should  be  collected  in  classes  by  their  teachers, 
and  should  receive  treatment  from  specialists.  Every  school  ought  to 
have  the  services  of  an  ophthalmic  surgeon  to  examine  periodically  the 
sight  of  pupils. 
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Dr.  Campbell  then  proposed  the  following  JHeaolution  i — 

"  That  the  time  has  arrived  when  the  blind  should  have  a  well- 
graded,  practicable,  comprehensive  course  of  instruction.  That 
the  training  of  the  bluid  should  not  be  conducted  on  a  cliaritable 
basis,  but  should  form  a  part  of  the  national  system  of  e<lucation." 

This  was  seconded  by  the  President;    and  was  carried  with  the 
insertion  of  the  words  "deaf  and  dumb  *'  after  blind. 
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A  hearty  vote  of  thanks  to  the  Executive  of  the  Section,  proposed 
by  Dr.  Burgerstein  and  seconded  by  Mr.  M.  Jackson,  J.P.,  was  carried 
by  acclamation ;  and  the  proceedings  of  the  Section  then  terminated. 
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Presidential  Address 

BY 

Sir  Henry  Roscoe,  M.P.,  F.R.S.,  LL.D.,  D.C.L. 

The  brauch  of  the  great  subject  of  Hygicine  with  which  wo  in  this 
;tion  have  to  deal,  viz.,  that  of  the  relation  in  which  it  stands  to 
1 1 M^  sciences  of  chemistry  ami  physics,  is  one  of  primary  importance  anil 
'*^"^rest.  Indee<l,  taken  in  its  most  general  s(»nse,  the  relation  of  the 
»<^*i.ence  of  health  to  chemistr\'  an<l  physics  will  be  foun<l  to  include 
*"^»JM)8t  all  the  varied  subjei'ts  which  come  under  the  cognisjince  of  this 
^  ^^ngress,  for  all  vital  processes  are  regidate<l  by  chemi(*al  and  physical 
"^'^^  and  physiology  may  be  defimHl  as  the  chemistry  an<l  physics  of  the 
iinal  body.  Hence  the  preserA'ation  of  a  normal  con<lition, or  of  health, 
ing  dependant  upon  these  laws,  it  is  clear  that  our  Section  is  the  most 
^**»  jwrtant  of  all,  for  it  is  by  obeying  chemical  and  physical  laws  that 
"^ifclth  is  maintaine<l,  whilst  by  neglecting  to  follow  them  we  court 
disease  and  death. 

But  whilst  as  chemists  an<l   physicists  we  mny  claim  credit  for 

W'ing  the  foumlations  of  the  edifice  of  Hygienic  Science,  we  gladly 

wUnit  that  portions  of  the  building  have  been  niise<l  by  other  han<ls,  and 

'^^rtily  do  wc  welcome  the  successful  efforts  which   the  biologist,  the 

Physician,  the  engineer,  nn<l  the  statesman  have  ma<le  to  help  us  to 

^mplete  the  buihling  up  of  a  condition  of  things  by  which  the  amount 

of  preventible  <lisease  is  reduced  to  its  i)ossible  minimum,  and  that  of 

^th  and  well-being  increase<l  to  the  maximum  possible  under  the 

necessary  circumstances  of  our  lives. 

As  to  the  progress  which  during  the  last  half  century  has  been 
"'wte  towanls  the  attainment  of  this  en<l — he  who  runs  may  read. 
Those  who  can  carry  their  minds  back  50  years  will  be  f  I'ee  to  confess  that 
^^  that  time,  whether  in  England  or  abroad,  the  principles  of  Sanitai-y 
Science  were  recognised  only  by  a  verj*  few  men  of  light  and  leading, 
ttd  that  any  attempt  to  carry  out  these  principles  were,  indeed,  few  and 
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far  lM?tw<M*ii.  Fifty  \i*i\vs  a^'o  our  notions  of  tin*  niituix^  of  <*ontu!;ioii,  of 
tlu*  (uuisps  whicli  lead  to  thr  spix»ail  of  epidmnio  diseases  wen*  of  the 
crudest  and  vaj^uest  description.  We  then  had  no  idi»u  of  the  fact  now 
not  only  proveil  Ih'VoikI  doubt,  hut  sti*ongly  iniprcssetl  on  the  public 
niiud,  tluU  both  water  juid  milk  are  fertile  carriers  of  duease  if  coo- 
taiuinated  even  «»ver  so  slightly  with  infectious  inaterial. 

In  thotii*  days   "  pump "  water  was  bcdieved  to  Ik»  wholesome  if 
only  it  was  cool  an<l  sjMirkliug,  and  water  fix>m  a  souixv  now  recognised 
as  <iangerously  impure  was   prefeni'd  to  the  pnn»  article  which  <*nine 
from  a  distance  in  tlu?  city  mains.     Now  the  sanitary  authority  ('loses 
all  doubtful  wells,  and  uninicipalitit^s  incur  vast  expensi^.  in  bringing 
home  to  I'very  one  a  pure  su[)ply  of  this  necessity  of  life.     Still  nnich 
remains   yet  to    1m?   done  for  an    adeipiate  supply — es[MX.'ially  in    niml 
districts  where  the  village  i)ump  is  Ux*  often  the  sole  means  of  existence, 
and  whore  that  pump  is  not  infiiMjuently  in  ch)S4'  proximity  to  sources 
of  dangerous   impurity.     ]Mo?<'o\i'r,  oven  where   the  supply  is  of  goo<l 
<juality,  its  ijuantity  often  fails  in  dry  si»asons  from  lack  of  any  ini|>ound- 
ing  system  of  the  flood  waters.     'I'hat  50  yojirs  since  our  knowle<lge  of 
thes(».  matters  was  limited  is  due  to  the  fact  that  in  those  days  chemists 
were  unable  to  ik'cide  whether  a  water  was  harmless  oi'  daiii^erous.     The 
methods  of  analysis  were  then  crude  au<l  insuiiieient ;  and  even  now,  when 
these  metho<ls  hav(i  b(»en  greatly  im})rove<l,   the   most  exj>eii;  analysts 
may  find  thomsi'lves  in  disagix?ement,  on  a  men*  chemical  examination, 
MS  to  whether  a  given  watiT  is  fit  to  drink  or  not.     TIh^  discussion  of 
tliese  metluHls  of  examination  on  'rhurs<lay  next  may,  T  shoiiki  hope^ 
contributi'.  to  the  eluci<iation  of  these  doubtful  points. 

Fifty  years  since  no  one  iiMdise<l  tliat  the  existence  of  cesspools 
under  their  housi'S,  oL'  which  then>  were  then  thousands  in  London, 
was  a  source  of  «langer  to  the  inhabitants.  'I'he  i<lea  of  plotting  rkl 
of  and  of  utilising  fwcal  matter  was  laid  hold  of  ages  ago  by  nations, 
such  as  the  Chinese,  whom  we  in  our  wisdom  term  Iwrliarians,  whilst 
the  civilise<l  Eun)ix>au  waited  till  the  middle  of  the  nineteenth  century 
befoi*e  he  discoven?<l  that  if  he  would  pi-<?sin've  his  life  he  must  remove 
from  hLs  neighbourhood  the  refus(>  wliich  accompanies  that  life,  and 
even  now,  at  the  <*nd  of  the  century,  he  is  far  from  baling  solve<l  the 
question  of  the  lK.*st  way  of  it-s  ivmoval,  nnich  less  that  of  its  utilization. 
On  \Veilnes<lay  ni'xt  we  shall  have  an  op|>ortunity  of  learning  the 
opinion  of  thoR^  com[)et(>nt  to  give  it  on  the  much  vexed  questions  of 
the  chemical  and  physical  princi|)les  involved  in  the  treatment  of  sewage; 
and  if  we  can  lav  down,  even  in  outline,  what  these  principles  are,  our 
section  will  not  have  met  in  vain. 

The  qu(>stion  of  air  pollution,  wliieh  will  come  on  for  discussion 
dunng  our  sittings,  is  a  much  mon^,  <litiieult  tluMigh  an  equally  important 
one.  We  can  bring  pme  water  into  our  houses  by  pipes,  we  can  also 
take  away  the  pollute* I  watc?r  by  s<.»wei*s,  we  can  see  the  fresh  water 
running  in,  ami  we  know,  if  our  ditiins  are  in  onler — ^an  assumption  it 
is  true,  and  perlmps  a  bold  one — that  our  dirty  water  at  least  goes  away 
from  us.  In  the  case  of  the  air,  >v;e  cannot  I'egulate  tht»  fi-esh  supplj 
so  easily  ;  JiatuiH?,  it  is  true,  does  nuich  for  us,  indeed  if  she  did  not,  we 
should  be  badly  off.     We  cannot  see  the  aii',  whether  pure  or  otherwise  i 
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our  8eu8e  of  smell,  may,  if  it  \)e  sensitive — which  is  again  an  assumption 
often  incorrect — possibly  tell  us  that  something  is  wrong,  though  it  by 
no  means  foUow>$  tliat  an  o<lourless  air  is  pure  ami  healthy ;  but  to 
asc^ertain  how  far  the  air  is  impun*,  ami  to  express  it  in  figures  was, 
so  far  as  concerns  many  of  the  most  iniiK>rtant  of  these  iiniMirities, 
imfxjssible  50  years  ago,  and  is  only  now  beginning  to  be  umlerst^Kxl. 
But  even  were  we  able  to  <let«i't  the  presence  in  the  air  of  the  spon»s 
of  the  as  yet  imcleteete<l  influenza  microbe  we  shouhl  be  far  from  having 
a  means  of  freeing  the  air  from  it.  By  filtration  through  cotton  wool, 
air  can  be  obtaine<l  practically  free  from  microbic  life  as  well  as  from 
(hist  particles  ami  fog,  but  such  air  iihratioti  can  only  be  adopted  in  a  very 
l]mite<l  number  of  castas,  and  is  altogiHher  useless  for  general  purposes. 
Que  of  these  few  instances  is  that  of  the  House;  of  Commons,  wl>ere  a 
system  of  air  flltration  has  been  successfully  afk>fite<l,  by  which  the  air 
of  the  debuting  chamber  has  l)een  iweservcd  iK'i-fectly  free  from  fog  as 
well  as  from  microbic  Hfe  if  the  tloors  are  kept  closed. 

The  4liscussion  on  town  fogs  and  their  prevention,  which  is  to  l)e 
iiitroihK*ed  by  Di*.  Russell,  will  enable  us  at  any  i-ate  to  form  an  idea  of 
the  causes  ami  possible  mode*  of  [»•<* venting  thes<»  s^'rious  drawbacks  to  a 
city  life.  A  scicDtiflc  impiii-y,  if  it  iloes  not  at  once  succeed  in  timHug 
a  cure  for  the  evil  may,  at  least,  })oint  tlh^  way  to  prevention,  ami  I  shall 
be  surjirisetl  if  we  do  not  timl  that  the  ultimate  (uinacea  will  eoi>isist  in 
using  gaseous  fuel  and  the  electric  light. 

Another  source  of  air  jiollution,  more  CAsy  to  grapple  with,  lies  in  the 
esca])e  of  deleterious  gases  from  chemical  works  and  other  mamtfiictories. 
The  removal  of  many  causes  of  such  pollution  has  been  satisfsietorily 
accomplisheil  in  this  country  nn«ler  what  are  known  as  the  Alkali  Acts, 
or  mon'  proi)erly  the  Noxious  Vajwurs  Acts.     Thanks  to  the  care  with 
'which  thes<i  Acts  have  been  worker  I  both  by  the  Government  insjiectors 
and  the  manufacturers  themselves,  the  serious  ciHU]>]aints  which  arose 
of  Duisiiuce  due  to  the  e«*Hpc  of  acid  and  other  noxious  vapours  are  now 
no  longer  heard ;  and  not  only  has  the  public  Ikhmi  the  gainer  by  the 
stoppage  of  the  escapes  which  formerly  occuiTed,  but  the  manufacturers 
themselves  have,  also  bi'ueiited,  inasmuch  as  they  have  had  tlieir  atten- 
tion directe<l  to  improvements  in  their  processes  which  have  proved 
remunerative. 

The  great  smoke  (piestion  is  one  upon  which  I  hope  some  light 
will  be  thrown  by  the  discussion  which  will  ti^ke  phu*e  <hiring  our 
meeting.  Much,  doubtless,  can  be  done  in  preventing  the  output  of 
smoke  from  factories  au<l  other  places  in  which  large  qimntities  of  coal 
are  burnt,  but,  after  all,  the  smoky  atmosphere  of  our  towns  is  canse^l 
chiefly  by  the  thousands  of  domestic  iin*s,  ami  at  onc(>  to  alter  these  so 
as  to  prevent  smoke,  or  to  insist  upon  gaseous  fuel  Ix^ing  generally  used 
iostead  of  coal,  is  to  expect  the  impossible. 

I  have  said  that  the  foun<lation  of  hygienic  progress  is  to  Ix;  sought 
in  the  application  of  chemical  and  physical  principles.  This  is  true  not 
oniy  of  the  matters  of  every  <luy  experience  to  which  I  have  already 
refened,  but  also  of  the  most  recent  and  astouu<ling  discoveries,  showing 
the  dependence  of  the  health  of  the  community  on  the  ai^tions  of  microbic 
life.    Thas  Paeteur  and  his  pupils  have  proved  that  thei^e  actions  on  the 
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host  or  bwly  re(.*eiving  the  microl)es  as  guosts,  are  to  1)6  attributed  rather 
to  definite  chemical  pro<lncts  fonneil  by  the  living  niicro-organiHins  thiiii 
to  the  organisms  themselves.     For  just  as  in  the  well-known  instance  of 
the  vinous  fennentiition,  the  i)ro<hicts  of  the  action  of  the  yeast  plant 
on   sugar  are   alcohol,   carbonic    acid,  and    subsi<liarv  compounds,  90 
each   definite    mic*ro-organisni — such,    for  example,    as    that    peculiar 
to  <liphtheritis — engen<lers  c(»rtain  active  chemical  principles  which  are 
caimble  of  effecting  serious  or  fatal  changes,  cliaractenstic  of  this  disease, 
within  the  animal  Ixnly.     Hence  the  ultimate  causes  of  epiclemic  disease 
rest  u]K)n  a  chemical  basis,  an<l  as  we  find  in  a  simple  chemical  an  anti- 
dote for  [K)isoning  by  any  of  the  commoner  chemical  pouK>ns,  so  it  would 
ap|K>ar  that  an  anti<lott»  for  hydrophobia,  for  example,  is  to  1k»  foimd 
in  the  com[>licated  <*heniicid  pro<hicts  of  the  life  of  the  micro-coccus 
<'hanicti'ristic  of  this  <lisetise.     How  these  antidotes — except  in  the  most 
simple   i*ases,   such   as  acid   and   alkali   and   the   like — act  is   as  yet 
unknown.     We  <lo,  however,  know  that  the  growth  and  life  functions 
of  this  yeast  plant  are  stopi)ed  in  presence  of  an  excess  of  the  poison, 
alcohol,  which  it  secretes,  and  this  fact  may  help  us  to  ex[>lain,  to  some 
extent,  the  protective  action  exertcnl  by  the  chemical  jwison  developtnl 
by  many  pathogenic  micro-organisms.     The  elucidation  of  this  subject, 
all-important    for    the   health   of  the  commimity   as   well  as   of   the 
individiui],  is  one   of  the   most    pressing   scientific   nee<ls  of  the  day. 
To  isolate  the  various  chemical   pro<lucts,  to  study  their  actions,  both 
chemically  and  pathologically,  is  a  nwH'ssary  step  towanls  the  attain- 
ment of  the  en<l  which  we  all  have  in  view,  viz.,  the  prevention  and 
cun*.   of   flisease.     Hence,  it  will  ho  admitted   by  all,  that  whilst  the 
detenuination  of  the  morphological  characters  of  micro-organic  life  is 
an  essential  preliminar}*,  it  is  to  the  exnminatitm  of  the  life-fun(*tions 
of  the  organi.Hm,  and  esi)ecially  to  those  connecteil  with  the  pro<luction 
of   it,s  peculiar  chemical  [wison,  that  we  unist  kwk  for   the   complete 
solution  of  the  problem  ;  an<l  therefoix^  it   is  in   the  laljoratorv  of  the 
chemist,  and  by  the  a[>plicati(>n   of  chemic^d  and  physi(*al  methods  of 
research  that   progress  in  these  matters  will,  in   the  coming  time,   Iw 
ma<le.     So  again,  I  say  that  the  foundations  of  hygienic  progress  are 
to  l)e  sought  in    the   application    of   the   principles  of   chemistry  and 
pliysics. 

And  now,  gentlemen,  I  know  that  all  well-wishers  to  this  progress, 
whether  English  memlx»rs  or  the  foi-eign  guests  who  have  honoured  the 
Congress  by  their  presence,  will  rejoice  to  l(»arn  that  we  in  England, 
<letemiine<l  no  longcT  to  lag  l)ehind  our  continental  frien<ls,  arc  about  to 
establish  a  National  Institute  of  Pn^ventive  Medicine,  in  which  not  only 
researches  of  the  kin<l  I  have  alluded  to  can  l>e  satisfactorily  carried 
out,  but  where  instruction  in  the  numerous  six'cnal  branches  of  science, 
upon  whi(!h  the  health  of  the  nation  depends,  can  be  given.  Those 
who  have  intereste<l  themselves  in  this  movement  ft»el  that  it  is  no  less 
than  a  national  disgrace,  that  whilst  almost  every  other  civilised  nation 
has  established  an  institute  of  the  kind  in  its  midst,  we  in  England 
should  staiKl  alone  inactive  ami  supine.  We  In^lieve  that  the.  necessity 
for  such  a  national  in.stitute  only  requires  to  be  ma<le  generally  known 
to  be  universally  acknowlc<lged,  and  we  fwl  confident  that  now  hA\'ing 
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obtaiBCKl  the  first  step  towards  the  attainment  of  our  object,  viz.,  recog- 
nition under  license  of  the  Board  of  Tra<le,  the  Council  of  the  Institute 
will  only  have  to  ask  in  onler  to  obtain  the  consi<lerable  amount  of 
pecuniary  su[n>ort  necessary  for  carrying  on  the  work  of  the  institute 
on  a  si^ale  worthy  of  the  country.  This  support  must  conu*  wholly 
from  private?  sources ;  for  our  Government,  unlike  that  of  many 
countries,  as  yet  hohls  aloof  from  supporting  institut(\s  of  this  kind 
however  necessary  they  may  Ik*  to  the  general  well-lKMng  of  the  countr}'. 
The  time  may  not  l)e  far  distant  when  <lifferent  views  will  prevail,  and 
when  Parliament  will  consider  it  one  of  its  tirst  and  most  binding  duties 
to  support  by  Imperial  grant  an  institution  whose  sole  aim  is  that  of 
in<'reasing  our  knowledge  of  the  conditions  upon  which  the  hcMilth 
of  the  nation  ultimately  de[K'nds,  and  of  diffusing  that  knowle<lge  widely 
throughout  the  laud. 


A  vote  of  thanks  was  acconhnl  to  Sir  Henry  Ro.scch*  on  the  motion 
of  Dr.  Russell,  s<»conde<l  by  Profes.sor  Odling. 


On  Town  Fogs  and  their  Effects. 


BY 


Dr.  W.  J.  Russell,  F.H.S. 
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Until  1H80  the  formation  of  fog  was  looktnl  upon   as  arising  simply 

from  the  separation  of  liquid   water,   probably  in   the  form  of  hollow 

vesicles,  from  an  atmosphere  saturat<»<l  with  aqueous  vapour;  but  in  that 

year  Aitken  showed  that  the  determining  cause  of  the  separating  out  of 

liquid  water,  and  con.sequent  formation  of  fog,  was  tlust  present  in  the 

wr.    He  pointe<l  out  that  a  change  of  state,  a  gas  passing  to  a  liquid  or 

*  liquid  to  a  solid,  always  occurreil  at  what  he  terms  a  "  free  surface  "  ; 

tbat  as  long  as  a  molecule  of  liquid  water  is  surrounde<l  by  like  molecides 

(»nd  the  same  with  gaseous  water)  wc  do  not  know  at  what  temperature, 

or  whether  at  any  temi)erature,  they  would  change  their  state  ;  but  if  in 

W)ntact  with  a  soli<l,  then — at  the  surface  where  they  meet — tlui  change 

^Tl  occur.     If  the  soli<l  be  ice  it  may  become  liquid  ;  or  the  liquid  may 

Wome  solid  5  and  the?  same  kind  of  action  occurs  when  the  liquid  is  in 

contact  with  its  own  vapour.    In  fact,  what  we  call  the  freezing  and  lK>iling 

points  of  a  body  are  the  temperatures  at  which  these  changes  take  place 

«t  such  free  surfaces.     The  dust  always  present  in  the  atmosphere  offers 

this  free  surface  to  the  gaseous  watt»r,  and  thus  induces  its  condensation. 

This  specilio  action  of  dust  varies  very  considerably, — first  with  r(»gartl 

to  its  composition,  and  secon<l  with  reganl  to  the  size  and  abun<lance 

of  the  particles  present.     Sul))hur  burnt  in  the  air  is  a  most  active  fog 

prwlncer;  so  is  .*<alt.     Many  hygroscojnc  bodii's  form   nuclei  Iwiving  so 

greftt  an  affinity  for  water  that  they  can   cau.se   its  condensation  from 

•n  unsaturated  atmosphere.     At  the  same  time  ncm-hygro.scopic  bodies, 
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sin-li   ns  uuigiK'sia   and   many   <»tlu'i*s,   aro  }>ow<»rful    f og-pro<luoors ;  no 
(loiiht  tlifir  activity  may  in  part  Ih*  attrilnitiil  t(»  their  lM*inggood  ratlintcirs 
of  ht'at,  an<l  thus   h\   Itrcoming  ('<m)1im1,   in<lu(*ing  (*<m<l(Misation.     Mr. 
Aitkrn   also  slujwcd  tlial    thr   [iriMhu'ts  of  combustion,   even  when  thv 
combustion  is  pcrfn-t,  arc  iM>wcrful  fog  priMlucers, — a  fact  which  has  an 
impoiiant  iM'aring  on  xW  pnHhiction  of  town  fogs.     One  other  [K»int  in 
thcsi>  cx|M>rimcuts   I   cannot    omit    mentioning ;  it    is    tlu>    ex<*<HHlingly 
minute  anu>unt  of  matter  capable  of  inducing  fog.     In    his  first  stories  of 
experiments,  Mr.    Aitkcn    show«*<l    that    ,J^,    of   a   grain   of  iron  wire, 
liowever  often  it  was  heated,  evolv«*<l  on  «*a<'li  h<'atingsufKcient  <hist  to  caiw' 
a  visible  f«>g  ;  and  afterwanls,  with  still  mon*  <leli<*ate  apiMinitus,  that  ^^^tf 
of  a  gniin  of  eitln'r  iron  or  copjwr  wlu'ii  tn'atnl  in  tlu»  same  way  g!iv«'« 
similar    result  ;    and   from   these   hist   ex]HTiments   he  infers   that  even 
i.m/o«m»  ;i'*^>i"  <>f  either  wire,  if  oidy  sli;:htly  heate<l,  wouhl  yiehl  suffici»»nt 
nuel(>i  to  cause  a  visible  amount  of  fog.      It  is  of   much   im|Hniance  ami 
iuler»*st,  seeing  how   small   a  (piantity  <if  dust    is   nipiireil   for   the  pn»- 
<luction  of  foj;,  to  know  that  even   this  small  amount  m«v  l>f»  filterwl  <mt 
of  the  air  by  passing  it  through  cotton  w<k)1,  and  thnt  an  air  nmy  thiu*  V* 
obtained  in  which  a  fog  caiinol    be  prtKlnced.     Mr.  AitkenV  de?<erij)tion 
of  such  an  atmosphere  is  at  first  uu)st  alluring  ;   for  he  siiys  that  if  there 
was  no  dust  in  the  air  there  would  be  no  fogs,  no  mist.s,  an<l  pndwdjly  no 
rain  ;  but  he  g04*s  on  to  state  that  when  theatm<>s}>hen' lM»<'ame  bunleneil 
with  supersaturat<'d  vaiKUir,  it   would  conv<'ii   «»verything  on  the   surfae** 
of  the  earth  into  a  con<lenser,  everv  bhide  of  grass  antl  i*verv  branch  of  a 
tree  would   drij)  with   moisture  d(>posited   by  tlu*  passing  air,  (mu*  <lress«'s 
wouhl  become  wvi  and  dripping,  and  undirella.s  useless  ;  but  our  miseries 
would  not  en<l  here,  for   tlu'  insidt'  of  our   houses  wouhl  lM'(r<mM»  wet,  the 
walls  and  every  obj<'ct    in   tin*  hmuu  would   run   down  with  moiHtun*.     I 
think  if  we  pictun^  to  oursi-lves  this  stat4«  of  things  we  uuiy  Im»  tlmnkfiil 
thjit  tlh're  is  dust — and   fog.      Dust   in   its  liner  forms  is  invisibh'   to  us 
but  as  its  delicate    particles  lu't'ome   huuleil   with  moisture,   it    Wf^onies  a 
fine  mist,  which  is  dtnse  if   tlu-   number  of  partich'S  are  nuuiy.     lUii   if 
the  dust  [Nulicles  are  fewer,   the  amount  of  a([U(H>iu»  vapour  reinaiining 
the  sivme,  each  )MU*ticle  will  have  a  hu'gcr  amount  of  (HMidensnl   moisture 
to  carry,  and  will  give  rise  to  a  nu>re  <-oju-se-graine<l  fog;  the  moistun*,  or 
some  of  it,  will   1m*  mow   feebly  attaeh(*d  to  its  nuclei^  producing  then 
what  i^  known  as  a  wet  fog ;  whereas  at  li^ast  om'  most  important  fact 
in  the  pro<luction  of  a  tlry  fog  is  the  strong  allinity  hotwcH'U   the  nuclei 
and  the  eondenstnl   vajxmr.     As   nu»st  (►f  you  are  no  doubt  awan»,   Mr. 
Aitken  has  iuvent<Ml  a  most  ingenious   metlunl  for  ccuniting  the  numlior 
of  dust  pui*ticU*s  in   air,  and   has  obtaine<l  most  interesting  and   valuable 
results.     I  can  onlv  mention   henr    that  .some  of  the>uj  resuUs  deal  with 
the  e.learneHM  of  air  in  relation  to  the  nuudKM*  of  dust  paniciei»  preiM.'nt; 
and  other  results  show   how   litth*  eiftrt  rain  has  in  diminishing  the 
amount  of  th<'  finer  du.st  in   air.     Towns  obviou.sly  bupply  dust  of  att 
kinds,  and  therefore  oifer  <'very  indueiMuent  for  fogs  U)  form,  and  somA 
at  least    of  thest*    dust  particles   will   be   capable   of   causing   tlie  con- 
densation of  moisture  even   from  an   atnK»s[)here  which  is  not  saturatMl 
with  a<pieou8  vapour.     This  comlensation  of  moisture  is  a  ver}'  couipleto 
pmcess  for  removing  all  kin<l8  of  impurities  from  the  air.     Floating 
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pnrticles  are  free  Miffac(^s,  and,  Iw^coining  weigliteil  by  the  moisturo  they 
condense,  tend  to  sink ;  even  the  gaseous  impurities  in  the  air  will  be 
dissolved  and  carrie<l  down  by  the  moistiin»  present.  Experiment 
connrins  this,  for  it  has  be<»ii  provc^l  liow  correctly  the  impurities  of  an 
air  can  be  ascertained  by  determining  tlu*  comix>sition  of  dew,  even  if 
this  be  artificially  and  locjdly  fornu'd.  It  is  of  im[)ortance  to  note  that 
even  the  pun»ly  gaseous  emanations  from  our  towns  cannot  pass  away 
when  a  fog  exists,  as  is  shown  by  the  accumulation  of  earl)onie  acid 
which  takes  place  during  a  fog.  Taking  four  volumes  in  10,000 
volumes  as  the  normal  amount  of  carlKmic  acid  in  Limdon  air,  some 
years  ago  I  found  tliat  it  increas«*d  in  the  case  of  a  dense  fog  to  as  much 
as  14*1  volumes,  and  often  to  doubli*  the  nonual  amount,  which  must 
represent  a  very  si^rious  accumulation  of  the  general  imi)urities  in  the 
air. 

A  fog  in  this  way  becomes  a  useful  imlicAtor  of  the  relative  purity 

of  the  atmospheric  in   which   it   forms.        If   pure  aqueous  vapour  l»e 

condensed  it  gives  a  white  mist — a  country  fog,  a  sea  fog — and  a  white 

light  seen  through  it  is  not  converted  into  a  reil  light ;  but  in  town  fogs 

the  whiteness  of  purc^  mist  <lisjippears  and  Wcomes  dark,  in  some  cas<'s 

almost   black,   in    colour,  the  change    lH»ing  produci-d   by  the  foniign 

matters  floating  in  the  air.     By  far  the  most  abundant  colouring  matters 

of  our  town  fogs  are  the  products  generate<l  by  th<»  iniperfe<;t  combustion 

of  coal,  but  in  mldition  to  these  liodies,  many  others  must  obviously  find 

their  way  into  th(»  air  over  a  town  ;  esp<»cially  will  there  1m»  tlust  from 

the  nniversal  grinding  and  |K)un<ling  going  on  in  strect-trafiic  and  many 

DMKrhanical  operations,  from  the  g(*n(»ral  disintegnition  of  substances  an<l 

the  decomiiosition  of  perishable  materials^  all  of  which  will  a<ld  sonu'thing 

to  the  air,  an<l  will  become  an   inti»gral  i>art  of   the^  fog.     However, 

dthongh  it  is  often  said  that  a  town  fog  is  so  d(»nse  that  it  may  be  cut 

with  a  knife,  still  it  is  difficult  to  condense  so  much  of  it  that  it  can  be 

whjected  to  a  searching  cliemi<.*al  analysis.     In  1885  by  washing  foggy 

•if  I  was  able  to  determine  the  amount  of  sulphates  and  chlorides 

pNwitj  and — as  indicators  of  organic  matter — ^the  quantity  of  carl)on  and 

oitmgen  in  the  fog.     The  results  showeil  strikingly  how  largely  the 

vnoiintfl  of  organic  matter  and  of  ammonia  salts  in  the  air  varied  with 

the  Weather.     No  cose  of  dense  fog  occurred  when  tlu^  experiments  were 

lining  made,  but  the  me^ui  of  s<*veral  experiments  clearly  showed  tliat  in 

^gt  wiwther  the  amount  of  organic  matter  was  ilouble  as  nnu;h  as 

^'listed  in   the  air   in   merely  dull  weather,  am]  that  the   amount  of 

ni]|]%8tes  and  chlorides  increased  under  like  conditions,  but  not  to  the 

wne  extent*     Fog  may,  however,  Ik*  madc^  to  give  its  own  ac(?ount  of 

its  cohstitnents ;  for  we  have  only  to  eolleirt  an<l  analyse  the  <leposit 

whk'h  it  leaves  to  hnitti  what  its  morc^  st<ibie  (constituents  are.     We  have 

to  thiitik  the  air  analvsis  committee  of  the  Manchester  Fiekl  Naturalists* 

Society  for  the  most  complete  analysis  of  such  a  ileposit  which  has  yet 

^wn  tnade.     The  dejwsit  analysed  occurred  during  the  last  fortnight  in 

JebrtMtfy  of  this  year,   1891,  and   was  obtaintnl  from  the  previously 

wisheil  glass  roof  of  the  plant  houses  at  Kew,  and  from  Mes.srs.  Veitch's 

orAkl  hot10efl  at  Chelsea.     At  Kew  20  sqnare  yards  of  i-oof  yielded 

30  gmmmes  of  deposit.    At  Chelsea  the  same  area  gave  40  grammes, 


14 


Section  V, 


which  representjii  22  lbs.  to  the  acre  or  six  tons  to  the  square  mile,  and 
the  coiii[K)sitiou  of  th<»s<?  deposits  is  as  follows  : — 


Carbon  -  _  . 

Hydro-carbons 

Organic  bases  (pyridines,  &c.) 

Sulphuric  acid  (SOa)         .  _  _ 

Hydrochloric  acid  (HCl) 

Ammonia  -  -  - 

Metallic  iron  and  magnetic  oxide  of  iron 

Mineral  matter  (chiefly  silica  and  ferric  oxide) 

Water^  not  determined  (sav  ditference) 


Chelsea. 

Kew. 

39-0 

42-5 

12-3'l 
20  ^ 

4-8 

4-3 

40 

1-4     ' 

0-8 

1-4 

M 

2-61 
81-2/ 

41-5 

5-8 

53 

100-0 

100-0 

These  analyses  ^ive,  I  htdi^ne  for  the  tii*st  time,  a  definite  account  ^^ 
the  coni])osition  of  fog  de[)osits.     So<3t  and  dust  rendered  sticky  ai^^ 
coherent  by  hydrocarbons  are  by  far  the  princii)al  constituents,  but    >• 
should   like    to   give   you     the   striking   description    which    Profess^^' 
Thiselton    Dyer   has   sent  me  of  the  <lei>osit  collected  at  Kew.      ]^t® 
says  "it  was  lik<»  a  brown  paint,  it  would  not  wash  off  with  water  ai"^^ 
"  could  only  be  scrape<l  off  with  a  knife.     It  thicklv  coated  all  tt*^® 
"  leaves  of  the  evergreens,  and   u[Min  what  have  not  yet  been    shed      '^^ 
"  still  remains."     In  the  above  analysis  it  is  curious  to  note  the 


amount  of  metallic   iron  and   magnetic  oxi<le   of  iron.     The  details  wi 


b 
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regard  to  these  very  interesting  analyses  we  shall  hear  from  a  memi 
of  the  Manchester  Committee,  and   I  will  only  a.sk  you  to   note  ho 
large  a  proportion  of  these  deposits  arises  from  the  imperfect  combiLsti< 
of  coal.     We  also  learn  from  the  Manchester  Committet*  some  interes' 
ing  facts  with  regard  to  fog  deposits  which  occurred  last  wint(»r  in  the: 
city.     The  cleposit  which  was  collected  from  aucuba  leaves  containe<l 
much  as  6  to  9  per  cent,  of  sulphuric  acid,  ami  5  to  7  per  cent, 
hydrochloric  acid,  mostly  of  course  in  a  state  of  combination,  but  thi 
deposit  was,  they  say,   "  actually  acitl  to  the  taste."      Moreover,  tl 
days'  fog  deposite<l  per  scpiare  mile  of  surface,  in  by  no  means  the  wors 
part  of  Manchester,  1^  cwts.  of  sulphuric  acid,  and  even  as  far  out  of  th^^^ 
city  as  Owens  College,  on  the  same  area,  over  1  cwt.  of  acid  and  13  cwts. 
of  blacks. 

There  is  still  one  other  point  characteristic  of  town  fogs  to  be 
noted ;  it  is  their  persistency  in  an  atmosphere  considerably  above  the 
<lew  point.  A  country  fog  under  such  circumstances  at  once  passes 
away ;  a  town  fog  apparently  does  not  do  so.  There  seem  to  me  to  be 
two  reasons  for  this ;  one  is  that  the  moisture  is  protected,  and  its 
evaporation  to  a  large  extent  hindered,  by  the  presence  of  oily  matter ; 
and  secondly,  that  when  the  moisture  has  really  gone,  the  soot  and  dust 
remain  to  produce  a  haze.  The  great  distances  to  which  fogs  will 
travel  is  also  remarkable,  for  they  have  on  many  occasions  been  traced 
to  a  distance  of  at  least  25  to  35  miles  from  London,  and  I  believe  I 
might  say  to  50  miles. 

I  have  so  far  discussed  the  production  and  composition  of 
town  fogs;   and  l>efore  considering  their  effectS|  would  sajr  n  word 
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on  the  question  of  whether  in  Lon<lon  they  are  increasing  in  fi*equence 
and  density.  A  complete  and  accurate  record  of  fogs  in  London 
is  not  kept;  several  stations  are  require<l,  and  a  correct  method  of 
registering  the  density  and  of  distinguishing  the  difference  between 
haze  and  fog  is  necessary,  but  fortunately  there  is  a  fair  approxima- 
tion to  this  complete  registration  of  London  fogs  published  by  the 
Meteorological  Office  in  their  daily  reports.  The  observations  are 
made  every  morning  at  Brixton  and  every  afternoon  at  Victoria  Street; 
and,  from  a  [wiper  by  Mr.  Brodie  on  "  Some  remarkable  features  in  the 
winter  of  181)0-91  "  publishe<l  in  the  journal  of  the  Royal  Meteoro- 
logical Society,  I  learn  that  the  numl>er  of  fogs  thus  Registered  as 
having  (xx»urred  each  winter  since  1870  is  as  follows: — Winter  being 
repre.sent<Hl  by  the  month.s,  Deceml)er,  Januar}',  and  Febniary.  I  have 
divid«Hl  thes<»  20  years  into  four  groups  or  five  years  each — 

Between  1870-1875     -  -  -       93  fogs  occurred. 

1875-1880       -  -  -       119 

1880-1885     -  -  -     131 

„         1885-1890       -  -  -       156  „ 

It  ap[)ears,  then,  that  during  the  last  20  years  there  has  been  a 
steady  increftS4>  in  the  numl>er  of  winter  fogs.  I  am  not  aware  of  any 
data  to  prove  whether  the  density  of  these  fogs  has  increase<l,  but  it  is 
probable  that  the  increase  in  number  of  fogs  largely  depends  upon  an 
inci*ease  of  atmospheric  im[>urity,  and  on  the  conversion  of  liaze  and 
mist  into  obvious  fog ;  and  as  the  gi-eat  colouring  matter  of  fog  arises 
from  the  combustion  of  coal,  I  have  drawn  up  the  following  table  from 
information  which  has  b(»en  kindly  furnished  to  me  by  Mr.  G.  Livesey 
ami  Mr.  T.  B,  Scott,  of  the  Coal  Exchange.  It  gives  the  amount 
of  coal  reallv  consumetl  annuallv  in  London,  but  does  not  include  the 
coal  used  by  the  difiFerent  gas  companies. 

Coal  consumed  in  London. 
(That  uswl  by  Gas  Companies  dwluctcMl). 


jj 


i» 


» 


»> 


1 

1875 

Year. 

Tons. 

- 

•         » 

4,882,233 

1876 

- 

_ 

4,988,280 

1877 

.»     ~ 

- 

4,143,909 

,  1878 

m 

- 

4,973,147 

1879 

- 

- 

5,833,891 

1880 

- 

- 

5,334,823 

•  1881 

- 

- 

5,598,281 

1882 

- 

- 

5,343,974 

1883 

- 

- 

5,872,310 

;  1884 

- 

- 

5,669,281 

1885 

- 

- 

6,026,063 

i  1886 

- 

- 

i       6,096,732 

,  1887 

. 

- 

6,231,956 

'  1888 

- 

- 

6,463,498 

1889 

1 

- 

- 

6,390,850 

1 

_ 



For  the  first  five  years  the  amount  given  in  the  table  is  nither  too 
high,  as  the  quantity  us^*<l  by  the  surburban  gas  companies  coukl  not  be 
ascertained  and  de<lucted.     The  quantities  apply  to  what  is  known  as 
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tlio  London  dMU'ict,  an  Hr<^  with  an  uvorage  radiiui  of  15  miles  round 
London.  'V\\v,  tabk^  shows  an  ab8ohit<'.  increase  ^luring  the  laat  15  >>«» 
of  two  million  tons  of  (K>nl,  tliat  is,  liulf  21s  ninch  again  is  now  hiirnt  in 
was  hunit  in  1875. 

Sup[M)sing  only  1  [ter  <H*nt.  of  stdjdnir  in  this  last  yi*arly  amount  is 
ccMivert^l  into  sul|ihuric'  ai'i^I  (II^  SO^)  un^l  imissihI  into  the  air,  it  wouhl 
giv«»  195,720  tons  of  tliis  2K'id.  Tlu»  fi\i^  yein-s'  nveragt^  of  winter  fogs 
^iv(^  a  st4^aidv  in<T('asc^  hnt  ohviouslv  \\\i\  nnnilKT  in  cai'h  winter  will 
vai'v  much  with  the  atniosplu'rii*  conditions ;  for  instance,  last  winter 
Wjis  iH^inarkahly  fuvounilde  for  the  deveh>pin<'nt  of  fog;  for  again 
talking  tin'  figures  of  the  lust  20  vears,  the  average  nunil>er  of  4 lavs  of 
fog  during  tht»  winter  is  25,  hut  last  winter  tht»  Victual  nuuilier  was  50. 
A  form  of  fog  well  tennetl  ''high  fog"  now  frequently  occurs  in 
London.  Tla*  lights  in  a  street  <luring  this  form  of  fog  are  often  as 
visihh'  as  on  ji  <'l<Nir  night,  hut  nlntve  hangs  a  fc»g  so  (leuse  that  the 
darkness  of  night  |n*ev«ils  during  the  d:iy.  This  |>iirticular  form  ol  fog 
appears  to  have  h<»e<mie  nuieh  nuu'e  t'retpient  of  hite  yeairs  ;  in  fact  it  is 
doubtful  whether  in  former  times  it  ever  occurrfnl.  The  imme<li«te 
caus<»  of  this  new  form  of  fog  is  dillicult  to  ex^dain. 

The  general  atmosjdierii*  conditions  which  induct*  fog  an^  a  still  and 
moist  air  and  a  high  bar<unet4T — a  state  of  the  air  most  usual  under 
anti(*yclonic  conditions.  The  immediate  determining  <*ause,  however,  of 
a  fog  is  usually  a  sudden  and  considerable  fall  of  ten4>enitun'.  Mr.  Brodie 
also  [>oints  out  that  last  wint«'r  was  a  time  of  ealms ;  the  |)ercent«gc  of 
such  <lays  on  the  average  for  the  l.ist  20  years  is 0*7,  but  last  winUT  the 
numlMn*  was  22  ;  emphatically,  he  says,  it  was  an  anticychuiic  winter. 

London  has  always  been  the*  head-cpuirt4'rs  of  t4>wn  fogs,  but  now 
all  the  hu'ge  towns  apjx^ar  to  1h»  imitating  it  in  this  n^s^nK't.  This  is 
what  wo  nnist  (»xp(»ct,  for  an  incr4»as<»  of  |K)pulation  means  an  iucreas4»  of 
combustion  of  coal,  and  that  means  a  pouring  into  the  atmosjdiere  of 
more  and  more  carlM)n,  hydrocarl)ons  an<l  sulphuric  acid;  in  dry  x\m\ 
win<ly  weather  all  these  ImmHcs  nuiy  bt*  scattercnl  so  as  not  to  protluee 
appreciable  effc^cts,  but  let  the  air  be  still,  or  even  appi-ojich  a  state  of 
aqueous  saturation  Jind  then,  as  we  hav*^  seen,  evt^ry  particle  of  dust  and 
dirt  beconu\s  a  centre;  for  moistun*  to  deposit  on,  and  we  shall  have  a  fog 
imprisoning  all  impiu'ities  and  offering  them  to  us  for  inhalation.  To 
burn  (!oal  so  that  only  products  of  com])let<»  condnistion  may  escape*  is  a 
probl(»m  of  much  difHculty  and  is  comparatively  rarely  done.  Certainly 
th(^  <lomestic  lirepliK*<»  eloes  not  do  it,  but,  on  the  contmry,  is  the 
princii>al  (»ause  of  the  ehirk  colour  of  our  fogs.  Many  manufacturers, 
however,  liberally  contribute^  to  |>r(Mluce  the  sjiuk*  4'fFect. 

I  turn  now  from  the  constitution  and  ])roducti()n  of  fog,  to  note  some 
of  th«'  effects  it  produces.  First,  with  regard  to  he^alth  ;  details  on  this 
point  I  leave  to  those  who  are  more*  able*  to  elescribe  them  than  I,  but  I 
lijive  a  few  woreis  to  say  with  rogarel  to  the  efT(»ct  of  Lonelon  fogs  on  the 
eU'ath-rate*  in  ge*neTal.  There  are^  nuiny  people*  wlio  feel  so  stnnigly  the 
unple*asantness  of  fog  that  it  ineluces  them  to  magnify  its  results  and 
make*  extraorelinary  state»me*uts  with  re^garel  te>  the*  nu)i*tality  it  pnHluce's. 
It  has  even  by  some  be*cn  likene*el  in  ele»aeUint^ss  to  the  Great  Plague*  of 
Loudon  and  to  other  great  epieleniics.     To  ascertain  how  far  such  views 
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were  correct  I  studied  tlie  Registrar- General's  reports  for  the  times  of 
fogs,  and  expressed  his  results  by  the  curves  drawn  on  a  series  of 
diagrams.*  I  selected  times  of  fog,  viz.,  the  winters  of  1879-80, 1889-90, 
and  1890-91,  and  representee!  graphically  the  temperature,  the  amount  of 
fog,  and  the  death-rate  for  each  (Liy.  The  results  are,  I  think,  worthy 
of  careful  stu<ly.  The  first  thing  learned  from  these  diagrams  is  that 
by  far  the  greater  number  of  fogs  occur  when  there  is  a  great  fall  of 
temperature ;  this  is  closely  followe<l  afti»r  a  few  days  by  a  great  increase 
in  the  death-rate ;  how  much  of  this  increase  is  to  be  attribute<l  to  the 
fog  and  how  much  to  the  fall  in  temperature  may  be  difficult  to 
cletermine.  We  hjivt*  evidence  that  when  fogs  occur  without  fall  of 
temperature,  they  do  not  appear  to  l»e  followed  by  any  remarkable 
incn»ase  of  <Umth-rat^»,  for  on  Deceml)er  15th  1889  then*  was  a  dense  fog 
and  the  temperature  was  even  alK)ve  the  av(irage,  and  un<ler  these 
conditions  the  death-rate  nnnained  far  below  the  average ;  on 
DecemlM*r  13th  and  14th  in  the  same  year  again  there  is  a  dense  fog 
and  average  U*mi)erature,  and  only  an  av(»rag(»  death-rate,  and  the  same 
thiiig  happentnl  on  February  4th  in  1890,  when,  notwithsUindiug  a  <lense 
fog,  th<».  death-nite  r(*main(Hl  remarkably  low;  and  last  winter  on 
Noveml>er  13th  and  14th  there  was  again  adens<^  fog,  a  high  t«miM»rature, 
and  an  avemge  death-rate.  With  these  four  exceptions,  <lepr(»«sion  of 
temperature  goes  with  fog.  There  is  no  case*  of  depression  of  temperature 
not  followwi  bv  increase  of  death-rate. 

That  many  people  suffer  much,  l)oth  physically  and  mentally  from 
the  effects  of  fog  there  can  be  no  doubt ;  but  as  far  as  I  can  interpret 
those  returns  of  the  Registrar- Gh»neral,  they  do  not  confirm  the  [wpular 
impn^ssion  that  fog  is  a  deadly  scourge ;  at  the  same  time  it  is  beyond 
•loubt  tliat  an  atmosphere  charged  with  soot,  dust,  and  empyreumatic 
products  is  an  unwholesome  atmosphere  to  breathe ;  though  I  think  that 
tho  principal  cause  of  the  great  increase*  of  mortnlity  when  fogs  occur 
i«  attributable  rather  to  the*  sudelen  fall  of  temperature  which  usually 
accompanies  fog  than  to  the  fog  itself. 

So  nuinv  toxic  e^ffee^ts  an»  now  traceel  to  the  action  direct  or  indirect 

of  bacteria,  that  it  is  satisfactory  to  learn  from   the*   experiments   of 

I^r.  Percy  Franklanel  that  fogs  elo  not  tenel  to  concentrate  anel  nurture 

tbem ;  for  he  founel  there  were  remarkably  few  bae^teria  in  London  air 

<^uring  a  time  of  fog. 

The  deleterious  action  of  town  fogs  on  plants  is  more  markfKl 
*nel  more  ea.sy  to  investigate  tlian  its  effe^cts  on  aninials.  Nursery- 
Dien  have  long  known  from  experience  that  a  town  fog  will  penetrate 
^ven  their  heated  gree'uhoases,  anel  will  with  certainty  kill  many  of 
tbeir  plants  especially  their  orchids,  tomatos,  anel  in  fact  most  tender 
«ihI  soft-woodeel  plants.  But  on  this  point  I  cannot  elo  better 
than  quote  what  thei  Director  of  Kew  Ganlens,  Professor  Thiselton 
Dyer,  says  in  a  letter  to  me  : — "  With  regard  to  plants  uneler  glass  the 
"  effeict  of  fog  is  of  two  kinels.     i.  By  diminishing  light.     This   checks 


/' 


♦  The  diagrams  here  referred  to  wore  exhibited  at  the  Congress. 
I    p.  1888.  B 
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**  trauspiratioii.      Tln»  phiuts  ur<*  ther(»l'ore  in  the  ctoudition  of  lieing 
"  ovorwatonnl,  and  n  well-known  eon.s<Minence  of  this  is  to  make  them 
"  shod  their  leaves  whoh^sjde.     Many  valnable  plants  which  ought  to  he 
"  well  fnrnished  with  foliage  become  pt^rfectly  Iwre  and  it  is  impossihle 
"  ever  tigain  to  recover  them   into  sightly  specimens.      ii.  The  toxic 
"  influence  of  the  fog.     This  is  most  striking.     It  is  illustrated  in  the 
"  most  forcible  wav  bvthe  enelos«><i  memorandum.*     I  attribute  it  in  the 
"  main  to  sulphurous  acid  though   T  cannot  help  suspecting  that  some 
"  hydro-carbon    may  also  have  somt»thing  to  do  with  it.      The  toxic 
"  effect  varies  from  one  plant  to  another,   some  are  scarcely   injured 
"  others  are  practically  kilhnl."     He?  a<lds,  "  I  hojx^  you  will  Ik*  able  to 
arouse  some  interest  in  this  horribh'  plague.     If  the  visitation  of  last 
year  is  annually  repeated  it  must  in  time  nuike  all  reBned  horticulture 
impossible  in   tlu^  vicinity  of  London."     I  append  to  this  paper  the 
very  interesting  and  important  report  from   Mr.  W.  Watson  to  which 
Proft^ssor  Dyer  refers.     This  fog  jiction  on  plants   is  so  clearly  marked 
and  so  deadly  that  it  htis,  I  am   happy  to  say,  UhI  the  Horticultural 
Society,  aided   by  a   grant   from   the    Royal    Society,   Xo   undertake  a 
scientific  investigation  of  the  matter.     Plants  are  so  uuich  more  easily 
dealt  with  than  people — all  the  circumstiuices  of  their  attiick  by  the  fog 
and  its  imme<iiate  results  art*  so  much  more  i*asily  uoUhI  and  tniceil — that 
the  investigation  has  already  yielde<l  important  result»s,  and   we  shall,  I 
hope,  hear  from  Professor  Oliver,  who  is  devoting  himself  si)ecially  to  thr5 
investigation,  some  account  of  his  latest  rt»sults.     A  marked  and  udmitteit 
difference  between  town  and  country  fogs  is,  that  while  a  country  fog  i* 
harmless   in  a  greenhouse,  a  town  fog  will  pro<luc(i  most  destructives 
results. 

There  is  still  another  Jiction  of  town  fogs  and  one  which  I  l)eliev(» 
is  of  the  greatest  import4Uic(».  I  mean  its  power  of  absorbing  light. 
This  power  of  abstracting  light  depends  principally  on  the  amount  of 
coal  products  which  the  fog  contains.  The  slower  Wbrating  red  rays 
can  struggle  through  a  fog  which  is  absolutely  impervious  to  the  more 
refrangible  ones.  Even  a  mist  but  slightly  tingwl  with  smoke  is  opaque 
to  the  blue  rays  and  this  screens  us  from  their  action  ;  but,  Jis  Aitken  lias 
lately  shown,  the  heat  rays  can  pass  through  rejidily.  This  opacity  of 
town  fog  to  light  is,  I  belic^ve,  one  of  its  most  serious  and  detrimental 
characters  ;  animals  can  no  more  thrive  in  semi-darkness  than  ctm  plants, 
and  impoi-Uint  as  the  red  rays  may  be,  still  it  is  undoubte<lly  the  blue 
rays  which  are  most  jictive  in  producing  the  principal  chemical  changes 
going  on  around  us.  Experiments  lately  made  have  strongly  impressed 
me  with  the  wonderful  activity  which  light  confers  on  a  mixture  of  air 
and  moisture.  Oxidations  which  in  dulness  and  darkness  are  impossible, 
are  easily  and  rapidly  effected  by  aid  of  a  gleam  of  sunshine*,  or  even  by 
a  bright  diffuse<l  light.  It  is  not  possible,  I  believe,  for  people  to  remain 
healthy  where  this  source  of  chemicid  activity  is  cut  off  or  even  seriously 
diminished.  In  addition  to  the  loss  of  physical  energy,  mental  depression 
is  induce<l  by  the  absence  of  light ;  the  whole  tone  of  the  system  becomes 
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ared  and  nmy  fall  a  prey  to  actionH  which  under  brighter  conditions 
ouUi  have  been  able  to  resist. 

There  is  another  a(*tion  of  light  which  is  potent  for  good.  I  mc^an 
lestnictive  action  on  many  forms  of  bacteria.  Professor  Koch  at  the 
meeting  of  this  Congress  pointed  out  how  his  tubercle  bacilli  an; 
'd  by  even  a  short  exposure  to  sunlight,  and  it  is  now  well  establishcKl 

inimical  light  is  to  the  growth  and  development  of  most  kinds  of 
eria.  I  wish  I  could  show  you  in  some  jx^rspicuous  way  the 
*mous  pow(»r  which  town  fog  has  of  absorbing  light,  and  bring 
ibly  befon*  you  the  great  difference  which  exists  between  the  amount 
ght  which  reaches  the  inhabitants  and  buildings  of  a  town  as  com- 
id  with  the  amount  on  an  (^qual  area  free  from  smoke.  A  simple 
IOmeter  is  much  required,  and  I  hope  the  want  will  soon  be  supplied  ; 
at  present  tht;  only  records  bearing  on  this  point  are  the  observations 
irect  sunshine  uuule  at  various  stations  by  th(»  Met4»orological  Society 
the  MetiH)rological  Office  with  the  Campbell-Stokes  instrument,  and 
e  interesting  observations  by  Mr.  H.  Rafiies  on  the  distance  at  which 
'Cts  were  visible  during  a  London  winter.  First  with  reganl  to  the 
}hine  experiments.  One  station  is  situat^l  in  the  heart  of  the  city, 
iunhill  Row,  and  it  is  of  much  intenwt  to  compare  the  amount  of 
$hine  then^  with,  first  the  amount  in  the  imme<liate  neighbourhood  of 
don,  where  we  are  not  lieyond  the  effect  of  town  fogs,  \'iz.,  at 
enwich  on  one  side  and  at  Kew  on  the  other,  and  also  with  a  place  not 
from  London  which  is  l^eyond  the  influence  of  its  smoke,  viz.,  Aspley 
se,  near  Wobiu-n.  I  have  also  noted  the  results  obtained  at 
tbourne,  which  is  a1>out  as  far  distant  from  London  as  Aspley  Guise, 

in  the  opposite  direction,  and  is  on(;  of  the  sunniest  places  in 
;land. 

Hours  of  Sunsuine  during  the  year  1890. 


Month. 

Bunhill 
Row, 

Greenwich. 

Kew. 

Aspley 
Guise. 

Eastbourne. 

aary 

ruary  -        -        - 
rch            -            - 
■il        -        -        - 

f  • 

«         -        -        - 

pist     -        -        - 

teinl>er 

ober     -        -        - 

vmnber 

sember 

29-9 

42*4 

71-3 

127-4 

216-7 

128-0 

134-1 

164-0 

131*6 

89*6 

23-4 

01 

44-0 

62-8 

90-8 

141*5 

223-9 

125*2 

120-6 

153*1 

153*2 

96*9 

40*8 

2*4 

56*0 

57-8 

109-3 

144-8 

223-9 

141-4 

139*9 

182*5 

169-5 

121*6 

57-6 

0-3 

57-3 

70-5 

110*4 

137-3 

214-3 

119*1 

1413 

189-5 

166*1 

136*6 

64-7 

13-4 

56-9 
106-5 
133-5 
1701 
267-9 
165*3 
185*6 
200-2 
207*4 
125*8 
66-9 
88-0 

Total  - 

1157-5 

1255*2 

1404-6 

1419*6 

1723-6 

Taking  the  totals  of  last  year,  the  table  shows  tliat  the  hours  of 
ashine  registere<l  at  Bunhill  Row  was  1168,  at  Gre(»nwich  1265,  at 
JW  1405,  at  Aspley  Guisii  1420,  and  at  Etistbourne  1724.  But  for 
r  present  purpose  we  must  compare  the  amounts  of  simshinc  at  these 

B  2 


20 


.Seclioti  V. 


places  (luring  the  winter  months,  Novemlior,  Deceml>er,  Jamuurv,  viA 
Fclinuiry,  and  we  find  that  at  Bnnhill  Row  there  were  95 '  5,  Greenwich 
150,   Kew   171-7,  Aspley  Guise,  205   9    and   at   Eastbourne  268*3 
hours  of  sunshine ;  that  is,  if  Aspley  Guis<»  l>e  taken  as  giving  thf 
normal  proportion,  Bunhill  Row  received  only  lialf  its  due  amount,  9X^^ 
at  Eastbourne  there  was  n(»arly  three  times  as  much  sunshine  as  in  tl^ 
city.     Now,  on  comparing  the  two  other  p<»riods  of  four  months  whi^'^ 
are  comparatively  free  from  fogs,  th(»  amount  of    sunshine  is  far  m4>^ 
nearly  (Hpiul  at  all  stations. 


March  till  June 
July  till  October 


Mr.  RafHes,  during  the  winter  of  1887-88,  which  it  should  be  no 
waH  remarkably  frt»e  from   fogs,   mmle  a  series  of  obsenations  of  th 
distances  to  which  h(»  coidd  set*  from  Primrose  Hill,  and  found  thff^ 
looking  south  on  the  152  consecutive  days  from  Noveml>er  to  Marc 
only  on  78  days  could  he  see  a  quarter  of  a  mile,  and  only  on  83  day 
<*ould  he  sc»e  to  the  siim(»  distinct*  in  a  south-westerlv  direction.     Thw 

m 

c»onveys  a  good  idea  of  the  opacity  of  our  London  atmosphere. 

We  attempt  to  compensate  for  the  darkness  which  fogs  cause  by"^ 
the  use  of  artificial  light,  an<l  I  have  again  to  thank  my  friend 
Mr.  Lives<»y  for  the  information  he  has  given  me  with  n*gard  to  the 
extra  (piantity  of  gas  burnt  in  London  during  a  day  of  fog.  He  tells 
me  that  if  a  dense  fog  coviTeil  the  whole  of  London  and  laste<l  all  day, 
tlie  additional  amount  of  gas  consumtHl  woulil  \w  30  million  cubic  feet ; 
but  since  so  ext(»nsive  a  fog  as  this  probably  never  exists  and  certainly 
never  lasts  all  day,  the  mutual  amount  eonsume<l  may  1h»  correctly 
reckone<l  at  25  million  cubits  feet ;  and,  if  the  cost  of  this  be  calculated 
at  2s,  Gd.  per  1,000  cubic  ftn^t,  which  is  rather  below  than  above  the 
actual  cost,  it  amounts  to  3,125/.  But  after  all  it  is  not  the  single  clays 
of  dense  fog  that  measure  the  extra  amount_  and  cost  of  artificial  light 
uschI  on  account  of  fog ;  it  is  rath«T  tht»  continually  occurring  dull  days 
and  local  transitory  fogs  which  demand  an  extra  supply  of  gas ;  and 
this  is  often  5  to  15  million  cubic  feet  in  a  day,  and  gives  a  total  by  the 
end  of  the  winter  which  is  verv  considendde.  As  a  standard  of  com- 
l)ari.«^n  I  shouUl  state  that  the  total  consumption  of  gas  in  the  London 
tlistriet  in  a  day  of  24  hours  duiing  the  depth  of  winter  is  140  million 
cubic  feet. 

Such  then  is  an  imperft^ct  outline  of  the  chief  featun^s  and 
eflTtHJts  of  town  fogs ;  and  now,  what  is  to  1h»  siud  with  r<»g»nl  to  the 
jKvssibility  of  getting  rid  of  such  fogs  ?  This  (piestion,  it  seems  to  me, 
n\*i4ilves  itstdf  into  this ;  fogs  cannot  be  preventcnl  from  forming  over 
towns ;  there  are,  and  prolmbly  ever  will  l)e,  special  inducements  in  the 
way  of  dust  jMuiich^s  and  proclucts  of  eondiustiou  for  fogs  to  form  ;  but 
whether  thev  must  alwavs  1h'  dark  in  colour  and  loiuleil  with  soot  and 
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tarry  matUT  is  another  qiiestiou.  Tlu'  answer  involves  not  only  chemical 
but  also  social  considerations.  With  regard  to  the  first,  my  answer  is, 
that  as  long  as  coal  is  burnt  you  will  have  dense  fogs ;  grates,  kitcheners, 
furnaces  niay  be,  and  pi*ol)ably  will  Ik»,  much  improved  and  firt»s  may  be 
stokeil  in  a  Ix'tter  way,  but  that  the  imj)rovements  will  be  so  great  that 
all  imperfect  combustion  will  c(»as(^  I  think  is  improbable.  If  this  1k»  so, 
there  is  only  one  other  alternative,  as  long  as  coal  is  our  source  of  heat, 
and  it  is  to  alt<T  our  form  of  fuel,  to  adopt  gas  and  coke  ;  the  soot  tuid 
tarry  mutters  will  be  then  <lone  away  with.  The  question  of  sulphuric 
acid  in  the  air  would  remain,  but  oiu*  fogs  would  at  least  be  white.  Th«*re 
is  still  the  social  part  of  th(^  cpiestion,  which  is  not  without  serious 
difficulty,  nami»ly, — How  to  induce  or  to  compel  people  to  give  up  the 
us<»  of  coal  ?  At  the  prest'ut  day  it  would  not  be  possible  to  do  a«  it  is 
recordiHl  was  done  in  the  niign  of  Edward  I. — try,  condemn,  and  execute 
a  man  for  burning  coal  in  the  city  of  London. 


Appendix. 

T/ie  Effects  of  Fog  on  Plants  growfi  in  the  Houses  at  Kew. 

By  W.  fFatson. 
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The  heavy  fogs  experienee<l  in  tin*  last  two  or  three  winters  injured 

many  plants  in  the  houses  at  Kew.     When  thick  fog  occurred  almost 

daily,  the  injury  it  did  to  numy  plants  amounteil  practically  to  destruction. 

The  leaves  fell  off,  the  growing  i)oint  withered,  and  in  some  eases  such 

AS  Begonias  and  Acanthads,  the  stems  also  were  affected.     Flowers  as  a 

rule  fell  off  as  they  opened  or  whilst  in  bud.     Almost  all  flowers  which 

cixpanded  were  less  in  size  than  when  there  was  no  fog.     The  flower- 

fjuds  of  PhaltBnopsiSy  Angrcecum^  some  Begonias,  Camelliaa,  &c.,  changed 

colour  and  fell  off  as  if  they  had  been  dippetl  in  hot  water. 

In  the  Palm  House  bushels  of  healthy -looking  leaves  which  had 

fallen  from  the  plants  were   gathered  almost  every  morning.     Plants 

'which  appean»il  to  be  perfectly  healthy,  when  shaken  would  drop  almost 

even'  leaf.     Herbaceous  plants  suffered  most ;  e.g.^  Begonias,  Poinsettias, 

Bour\'anlias,  Acantha<ls,  &c.     Some  herbaceous  plants,  however,  did  not 

suffer  at  all,  nor  were  their  flowers  injureil,  as,  for  instance  Cyclamen, 

Primula,  Hyacinth,  &c.     Many  hanl-wooded  plants  lost  their  hiaves  and 

Were    otherwise    damage<l,    \\z.,   Boronias,  some    Heaths,    Grevilleas, 

Acadas,  &c.     Protca  cf/naroides,  a  Cape  plant  with  large   laurel-like 

Jfiaves,  was  much  injure<l  in  the  Temperate  House   (min.  temp.   40®), 

the  leaves  turning  black  as  though  scalded.     The  siime  species,  however, 

in  another  house  where  the  atmosphere  is  drier  and  the  temperature  a 

few  degrees  higher,  was  scarc(»ly  affected  by  fog. 

As  a  rule,  the  plants  that  were  in  a<?tive  growth  suffere<l  most. 
Monocotyledonous  plants  and  ferns  for  the  most  part  wenj  not 
appreciably  affected  by  the  fogs ;  the  injury  they  suffcTed,  esp(»cially 
Iwt  winter,  being  clearly  due  to  low  tx»mjM?rature.  The  effect  of  fog  on 
flowew  at  Kew  is  remarkable,     Generally  white  flowers  are  destroyed,. 
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but  there  are  some  notable  exceptions,  viz.,  McudavalUa  tovartMi^ 
Odontofflossum  crispum,  and  8ome  Angrcecums  amongst  orchids,  and 
linums,  white  cyclamen,  white  hyacinths,  white  chrysanthemums,  ^. 

The  gn^en  leaves  of  Poinsettia  pulcherrima  all  fell  off,  whilst  tli« 
red  ones  (bracts)  remaine<l,  as  also  did  the  flowers.     All  Calanthes  ^ 
whatever  colour  lost  their  flowers.      The  buils  of  the  white-flower^ 
Angrcecum  sesquepedale  turned  black   as   if  boiled,   whilst  those     ^ 
A,  eburneum,  also  white  flowered,  were    not    injured  and    develop^*-^ 
properly.     The«e  two  phmts  are  grown  in  the  same  house,  under  identic^^ 
conditions,  and  they  come  into  bloom  al>out  the  same  time. 

The  conditions  most  conducive  to  rest  from  growth,  viz.,  a  Ic^^^" 
temperature  and  a  moderately  dry  atmosphere,  together  with  diminishes™ 
light — unavoidable  in  foggy  weather — ^were  proved  at  Kew  to  be  tl^  ^ 
safest  for  all  plants  during  the  prevalence  of  heavy  fogs. 


The  Air  of  Large  Towns :  Methods  of 
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Mk.  Haktog  on  behalf  of  the.  Air-analysis  CouimitUn?  of  the  ManchestiT 
Field  Naturalists'  Society,  (Dr.  Bailey,  Dr.  J.  B.  Cohen, 
Mr.  Philip  Hartog,  and  Dr.  Tatham.) 
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A  general  and  systematic  investigation  is  being  made  of  the 
composition  of  the  air  of  Manchester  in  the  different  parts  of  the  city. 
Special  attention  is  being  paid  to  the  following  points:  (a)  The 
differences  of  composition  in  the  air  of  thinly  and  of  densely  populated 
areas ;  (b)  the  relation  between  atmospheric  impurity  and  prevalent 
sickness  and  mortality ;  (c)  the  extent  to  which  smoke  and  noxious 
vapours  are  due  to  factories  and  to  dwelling-houses  respectively ;  (rf)  tho 
character  of  the  air  during  the  prevalence  of  fog ;  (c)  the  relative  amount 
of  light  in  different  districts. 

The  following  paper  contains  a  brief  account  of  the  preliminary 
results  which  have  been  obtained. 

It  was  decided  first  of  all  to  deal  with  the  presence  of  sulphurous 
acid  in  the  air,  for  the  following  reasons  : — 1.  Sulphurous  acid,  and  the 
sulphuric  acid  to  which  it  gives  rise  by  oxidation,  are  distinctly  harmful, 
even  in  small  quantities,  both  to  animals  and  the  higher  plants.  It 
seems  probable  that  the  effects  of  town  fog  are  largely  due  to  the  excess 
of  sulphurous  acid  which  it  contains.  2.  We  know  definitely  that  the 
sulphurous  acid  of  the  air  arises  wholly  and  solely  from  the  combustion 
of  coal,  which  contains  from  1  to  2  per  cent,  of  sulphur.  It  is  a 
pollution  especially  characteristic  of  our  great  cities,  and  is,  in  our 
opinion,  a  pollution  which  properly  directed  efforts  may  abolish.  3.  The 
subject  is  one  which  has  scarcely  been  touched  by  previous  observeis, 
owing  to  the  difficulties  of  estimating  sulphurous  acid  when  it  is  largely 
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diluted  with  other  gasee,  as  iu  the  atmottphere.     We  destuibe  here  a 
^mplo  Bod  sccmate  method  which  we  have  devised  for  its  estimatiou. 


The  Bp|»aratus  usrd  confiist^^  of  three  parte— A  a  long  glaw  tube 
ibont  half  an  inch  in  diameter,  open  at  both  ends,  which  is  fiied 
boriiontally  bo  as  to  project  into  the  open  air  B  a  glass  tower  about 
30iiis,higb  aul  IJ  ins  in  diameter  open  at  the  top,  «nd  drawn  oiit 
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into  a  fine  jot  at  the  bottom.  Two  side  tulles  are  fixeil  to  the  tower,  one 
near  thcj  liottoni  and  the  oth(T  on  the.  opposite  side  near  the  top.  The 
tower  is  filknl  to  within  one  inch  of  the  upper  side  tube  with  glass 
beiuls,  and  into  th(»  oynni  top  a  tap-funnel  is  inserted  through  a  tightly 
fitting  cork.  The  lower  side  tube  is  attaches!  to  the  horizontal  tube; 
the  upper  one  by  means  of  wi<le  india-rubl)er  tubing,  to  a  combined 
meUT  and  aspinitor  C.  This  is  an  onlinary  wet-meter  converted  into  an 
aspirator  by  attaching  toothed  who(»ls  to  the  revolving  drum  and  driving 
the  whe(»ls  by  means  of  a  win*  conl  ^Missing  over  a  pulley  and 
Ciirrj'ing  a  weight.  A  series  of  dials  registers  the  vohunein  hundredths 
of  H  cubic  foot.  The  method  of  conducting  the  experiment  is  as 
follows  : — About  250  c.c.  of  «  solution  of  hydrogen  peroxide  in  vrater, 
containing  about  one  milligram  of  active  oxygen  in  each  cubic  centimetre, 
is  poure<l  into  the  tap-funnel,  from  which  it  is  allowinl  to  tlrop  onto 
the  glass  ImmmIs  at  the  i*ute  of  a1>out  one  drop  a  st^^ond.  Tlie  liquid 
l>ass(*s  down  and  out  at  th«  low(»r  <mhI  of  the  tube  through  the  jet,  and 
falls  into  a  flask  placeil  below.  A  dn>p  of  liquid  which  permanently 
fills  the  jet  seals  it  efFectiuiUy  from  the  entrance  of  air  from  the  interior 
of  the  room.  After  running  through,  the  liquid  is  poured  back  into  the 
funnel.  The  weight  being  wound  up,  the  volume  indicated  on  the  dial 
is  read  off,  and  the  drum  set  in  motion.  With  a  column  of  ImmuIs  of  about 
20  ins.  and  a  weight  of  al)out  10  lbs.,  twenty  cubic  f(H»t  can  l>e  aspirated 
in  an  hour.  Once  starttnl,  the  apparatus  nee<ls  no  further  sui)en'ision 
until  either  the  w(Mght  has  hmicIuhI  the  ground  or  the  solution  of 
hydrogen  peroxide  has  run  out  of  the  funiud.  The  period  required  for 
this  is  rejulily  det4»rmine<l,  so  that  no  time  is  lost  in  looking  after  the 
apparatus.  A  pn^liminary  experim(»nt  made  with  an  artificial  atmosphere 
containing  a  known  volume  of  sulphur  dioxide,  and  a  check  tul>e  with 
hydrogen  p(TOxi<l(?  insert(Hl  bctwtMMi  the  tower  and  the  aspinitor  gave 
goo<l  results,  nntl  suiRciently  prove<l  the  trustworthiness  of  the  apparatus. 
DetiTmi nations  have  Imh^u  made  simultaneously  at  the  Owens  College 
an<l  at  the  Manchester  Town  Hall.  The  volume  of  air  analysed  lias 
varied  from  oni^  to  three  cubic  metres.  The  results  are  given  in 
milligrams  per  cubic  metre : — 


1891. 


February  18 
February  18 

February  19 

February  19 
February  19 
February  20 
February  21 
February  24 
February  25 
February  27 
March  6 
March       12 


White  fog,  no  smell  of  sulphnrouR  acid  (moniing) 
White  fog,  slight  smell  of  sulphurous  acid  (aftfir- 

uoon)         .  -  -  - 

Slightly  foggy  at  commencement  only ;    clear 

rest  of  time  (midday)  ... 

Clear  and  sunny  (afternoon) 
Moonlight  and  clear  (evening) 
Clear  (midday)         .... 
Clear  (midday)         -  .  - 

White  fog  and  clear  at  close  (midday) 
Clear  and  sunny  (10  to  5)- 
Foggy  (9.30  to  IS)         - 
Very  clear,  wmd  (9.30  to  2.30) 
Misty,  bright  sun  ( 1 1 .45  to  1 .25) 


Owens 

1    Town 

1  Ck>Ilege. 

1     Hall. 

!    814 

— 

1 

.     3-72 

— 

1 

1-95 

.     2-10 

_ 

;     1-80 

1-87 

— 

1-38 

2-07 

— 

'     3  08 

4-06 

!     0-77 

1 

— 

7-40 

0*28 

_ 

0-97 
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The  results  show  considerable  variation  in  the  amount  of  sulphur 
dioxide  present  in  the  atmosphere.  The  lowest  result  was  obtained  on 
March  6th,  aft^ir  two  days'  strong  wind.  The  highest  results  wore 
obtained  on  February  18th,  24th,  and  27th,  and  on  all  these  days  there 
was  a  considerable  amount  of  fog.  The  determinations  made 
simultaneously  at  the  Owens  College  and  at  the  Town  Hall  show  an 
excess  of  sulphur  dioxide  in  the  centre  of  the  town. 

Analyses  of  snow  on  successive  days  showed  that  during  a  three 
days'  fog  rather  more  than  1^  cwt.  of  sulphuric  acid  per  square  mile  was 
deposited  in  the  centre  of  the  town ;  at  an  outlying  station  1  cwt.  of 
sulphuric  acid  and  13  cwt.  of  blacks  per  square  mile  was  carriwl  down 
during  the  same  time. 

The  solid  deposits  on  leaves  of  shrubs  have  also  been  analysed,  and 
the  results  amply  explain  the  diiiiculty  experienced  in  growing  plants 
and  trees  in  towns.  A  series  of  observations  on  the  clearness  of  the  air, 
and  on  daylight  intensity  is  also  being  made. 

The  organic  matter  in  the  air  is  to  be  estimated  by  a  modification 
of  the  method  used  by  Tidy  in  water-analysis.  The  committee  adopts 
Dr.  Bussell's  plan  of  collecting  the  dust,  &c.  by  sucking  a  known 
quantity  of  air  through  glass  wool,  but  instead  of  subjecting  this  wool  to 
a  combustion  in  oxygen,  it  is  treated  by  dilute  permanganate  of  potash, 
which  is  titrated  back  first  immediately  and  then  again  aft^r  the  lapst^ 
of  a  few  hours. 

An  analysis  was  made  of  a  deposit  w^hich  was  formed  on  plant- 
liouses  in  London  and  supplied  to  the  committee  by  the  kindness  of 
^W.  T.  Thiselton  Dyer,  Esq.,  F.H.S.,  Director  of  Kew  Ganlens,  and 
of  Professor  F.  W.  Oliver,  of  University  College.  It  was  found  to 
contain  : — 

Carbon         -  .         -  -  . 

Hydrocarbons        -  -  -  - 

Organic  bases         -         -  -  - 

Sulphuric  acid  -  - 

Hydrochloric  acid  -  .  . 

Ammonia  .  -  - 

Metallic  iron  and  magnetic  oxide 
Other  mineral  matter,  chiefly  silica  and 

ferric  oxide  -  -  -     31-24        „ 

Water  (not  determined)  -  -         — 

The  committee  is  working  in  concert  with  a  committee  of  the 
Royal  Horticultural  Society  in  London ;  and  during  the  coming  winter, 
with  the  aid  of  a  grant  from  the  Royal  Society,  experiments  in 
Manchester  and  in  the  Metropolis  will  be  carried  on  simultaneously. 
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DISCUSSION. 

Br.  C.  Theodore  Williams  pointed  out  the  difficulty  of  determiniDg 
how  far  the  injurious  effects  observed  in  times  of  fog  were  due  to  the  fog 
itself,  or  to  the  cold  usually  accompanying  it.  London  fog  was  often 
fatal  to  people  in  a  precarious  state  of  health  or  suffering  from  adyanced 
disease.  With  the  majority  it  was  not  so,  although  it  gave  rise  to  yarioiiB 
complaints  that  were  not  necessarily  fatal.  Fog  induced  thirst,  smarting 
of  the  eyes,  headache,  coryza,  bronchial  catarrh,  pharyngitis,  bronchitis, 
and  occassionally  pneumonia.  A  prolonged  period  of  fog  also  caiued 
pallor  and  ansBmia  in  a  certain  number  of  persons.  He  had  noted  that 
during  the  quarter  ending  March  3l8t,  1891,  which  had  been  a  very  foggy 
one,  the  Bogistrar-G-enerars  returns  showed  the  mortality  under  one 
year  of  life  to  be  2  *  1  per  cent,  above  the  average  of  20  yean,  and  that 
of  people  over  60  to  be  9  '  5  per  cent,  above  the  average ;  but  the  mortality 
of  the  population  between  one  and  60  years  of  age  to  be  2 '  6  per  dent, 
below  the  average,  and  this  in  spite  of  great  cold  and  fog.  He  had 
observed  case^  of  asthma  in  which  the  patient  was  benefited  by  a  London 
fog,  and  even  by  the  atmosphere  of  the  Underground  Railway. 

Xr.  Ernest  Hart  said  that  he  was  sure  that  Dr.  Williams  did  not 
moan  to  imply  that  his  experience  of  a  few  subjects  of  a  disease  so 
capricious  as  asthma  had  any  general  value.  To  create  or  tolerate 
London  fogs  for  the  sake  of  a  few  asthmatics,  would  be  to  bum  down  the 
house  for  the  sake  of  roasting  the  pig.  The  mortality  of  London  during 
the  previous  great  fogs  had  been  as  great  as  in  a  cholera  season.  He 
enumerated  a  number  of  examples  of  the  methods  by  which  smoke  might 
be  diminished  in  private  houses ;  the  latter  were  the  main  sources  of 
smoke  in  towns,  and  they  affected  not  only  the  purity  of  air,  but  the 
amount  of  light,  so  that  all  London,  Manchester,  Sheffield,  Wolverhampton, 
and  other  large  towns  were  now,  durinir  a  large  part  of  the  year,  gigantic 
cellar  dwellings.  Mr.  Hart  mentioned  the  legislation  suggested  by  the 
Smoke  Abatement  Society  and  approved  by  many  local  authorities,  as  well 
as  by  a  Committee  of  the  House  of  Lords. 


Dr.  Tnpe  (Hackney)  agreed  with  Mr.  Hart.  In  Hackney,  as  soon 
as  the  fogs  set  in,  mortality  increased,  the  effect  of  the  fogs  being  to  kill 
off  those  who  were  susceptible.  Many  asthmatics  received  quite  as  much 
benefit  from  breathing  hydrocarbons  as  from  a  London  fog. 

Dr.  Edward  Kaughton  thought  that  there  was  urgent  need  of 
legislation  in  relation  to  smoke  abatement,  and  considered  that  a  small 
house  tax  should  be  imposed  upon  those  who  neglected  to  use  grates  of  a 
proper  construction.  He  regarded  as  sufficient  the  change  recommended 
90  years  ago  by  Count  Rumford,  viz.,  the  substitution  as  far  as  possible 
of  closed  grates  for  open  ones,  as  the  latter  waste  six-sevenths  of  the  heat 
that  is  generated,  besides  loading  the  atmosphere  with  sulphurous  acid 
and  unoonsumed  carbon.  The  public  must  take  the  matter  into  their 
own  hands  and  demand  that  their  representatives  should  work  for  this 
reform. 

Professor  P.  W.  OUver  (Kew  Gardens)  drew  attention  to  the 
nature  and  extent  of  the  injuries  caused  by  fog  to  vegetation,  and  gave 
an    account  of  some  experiments  on  this  subject  carried  out  under  the 
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auspices  of  the  Scientific  Committee  of  the  Royal  Horticnltaral  Society. 
Ho  »lhided  in  some  detail  to  the  action  of  sulphnrous  acid  on  vegetable 
protoplasm.  In  conclnsion  he  referred  to  the  work  of  the  Manchester 
committee,  and  expressed  the  conviction  that  similar  systematic  records 
should  be  kept  of  the  varying  constitution  of  the  London  atmosphere. 

Mr.  Pridgen  Teale,  speaking  of  domestic  smoke  as  the  result 
of  imperfect  combustion,  said  that  this  could  be  in  a  great  measure 
reduced  by  adopting  in  our  fireplaces  principles  of  construction  now  well 
understood,  but  violated  in  ^  large  proportion  of  the  grates  produced 
by  makers.  Coal  must  be  burned  in  as  hot  a  grate  as  possible,  viz., 
fire-brick,  and  the  air  should  be  admitted  on  the  sui*face  of  the  coal  not 
through  it,  coal  being  burned  in  so  large  a  mass  as  is  consistent  with  the 
size  of  the  room  to  be  warmed. 

FrofMisor  K.  B.  Lehmanw  ( Wurzburg),  sagte :— Wir  haben  weniger 
Buss  in  unserer  Stadtlufb,  aber  unter  schwefiiger  Saure  leiden  aach  wir 
in  Deutsohland.  Ich  erlaube  mir  an  die  interessanten  Untersuchungen 
zu  erinnem,  welche  Sendtner  auf  Yeranlassung  von  Pettenkofer  unter- 
nommen  hat.  Dieselben  ergaben  ausser  der  Bestatigung  einer  Beihe  der 
heute  gehorten  hochinteressanten  Thatsachcn,  dass  namentlich  auch 
Statuen  aus  Marmor  und  Bronce  stark  unter  schwefiiger  Saure  leiden 
und  dass  letztere  keine  Patina  ansetzcn,  sondem  nur  schwarz  und  rauh 
werden.  Diese  Thatsache  ist  fiir  Kunststadte  nicht  ohne  Bedeutung, 
wenn  natiirlich  von  weit  geringerer  als  die  hygienische.  Letztero  wurde 
T'on  Ogata  und  L.  Pfeifier  im  Laboratorium  von  Pettenkofer  aorgfaltig 
ciuToh  Thierversuche  studiert. 


B.  K.  Tliwaita  (Liverpool)  said  that  several  years'  experience 
tkBd  satisfied  him  that  the  cause  of  the  black  and  noxious  fogs  of  large 
fcowns  was  the  presence  in  the  atmosphere  of  the  volatile  hydrocarbons 
cajad  the  sulphurous  acid  resulting  from  the  imperfect  combustion  of 
bituminous  fuel.  The  presence  of  these  constituents,  by  interference  with 
'l:»lie  solar  heat  and  light,  produced  the  lowering  of  temperature  and  the 
mcdnction  of  chemical  effect  of  the  solar  rays  in  regard  to  organic  life. 
iBe  suggested  for  the  metropolis  the  conveying  of  gas  under  high  pressure 
£'trom  the  coal  districts  in  steel  tubes ;  the  London  Coimty  Council  to 
svxpply  such  gas  to  the  inhabitants  at  a  reasonable  price,  and  thus 
initiate  successful  municipal  procedure  in  the  provinces. 


>.  Kargreaves  Baffles  advocated  the  collection  and  comparison 
of  statistics  relating  to  town  fogs  from  all  large  cities. 

-Tbe  following  Resolution  was  moved  by  the  President,  and  seconded 
by  Mr.  Ernest  Hart  :— 

•*  That  the  Section  of  Chemistry  and  Physics  in  relation  to 
Hygiene  requests  the  President  of  the  Local  Government  Board 
and  the  Home  Secretary  to  take  into  consideration  whether 
legislative  measures  cannot  be  adopte<l  to  lessen  the  amount  of 
smoke  produced  from  dwelling  houses,  and  thus  to  diminish  the 
intensity  and  mitigate  the  evil  effects  of  town  fogs." 
This  resolution  was  carried  unanimously. 


^-•♦•--•^ 
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The  ICeans  at  oxir  disposal  for  Preventing  the  Emisdon  of  Smoke 
from  Factories  and  from  Dwelling  Eonses. 


BY 


Alfkeu  E.  Fletcher,  F.I.C,  <fec.,  H.M.\s  Chief  Inspt^'tor  under  the 

Alkali,  &<'.  Works  Kogiilation  Act. 


TliP  complaints  that  have  Ikmmi  nuse<l  against  the  black  smoke 
arising  from  the  combustion  of  coal  are  not  of  yestenlay.  Nearly 
six  centuries  ago  there  was  a  cry  in  London  that  such  a 
nuisimce  was  not  to  be  «»ndure<l,  and  a  roval  e<lict  was  issued  bv 
King  Ed  wan  I  II.  in  the  year  1316  that  coal-burning  should  c<*ase, 
and  that  if  any  self-wille<l  citizen  should  continue*  the  obnoxious  practice*, 
and  still  contaminate  the  air  with  that  foul  vapour,  his  liouse  should  Ijc 
pulled  down  about  his  ears. 

This  peremptory  order  for  a  time  sufficed  to  stop  the  objectionable 
practice  of  burning  smoky  coal,  but  how  long  its  effect  laste<l  it  is 
difficult  to  determine.  It  would  appear  that  tlie  incn»asing  scarcity  of 
wood,  and  the  excellency  of  coal  lus  a  fuel,  forw^l  th<»  latter  again  into 
use  in  spite  of  king  and  commons,  for,  in  later  times,  we  find  Parliament 
petitioning  the  King  to  issue  an  edict  to  stop  the  burning  of  c*oal,  which 
had  again  come  into  use.  Smoke,  however,  sec»ms  to  have  held  its  own 
in  spite  of  all  attempts  at  repression,  although  fresh  efforts*  were 
continuallv  made  in  that  direction. 

• 

In  the  year  1829  a  s(»h*ct  committee  of  tlie  House  of  Commons  was 
appoint(*<l  to  incpiire  into  the  effect  of  the  smok<'  from  factory  chinuieys 
on  the  public  li(»alth ;  and,  in  1843,  anotluT  committee  was  ap[>ointeil  to 
consider  the  "  m(*ans  and  expetliency  of  pr(»v(»nting  the  nuisiince  of 
smoke."     No  definite  result  is  n^conhnl. 

Ten  years  later  a  dt»termined  sio\)  was  t^iken  by  Lonl  Palmerston, 
then  Prinn*  Minist4T.  H(^  introductnl  a  Bill  making  it  penal  to  allow 
black  smoke  to  issue  from  any  factory  chimney  ^vithin  the  metroi)olis  or 
from  any  steam  vessel  plying  on  the  ThanH\s  al)ove  London  Britlge.  The 
fines  imposcnl  were  heavy  and  cunndative.  The  Act  is  that  of  1853 
(16  &  17  Vict.  c.  128). 

In  1856  this  was  follow(sl  by  an  amending  Act  extemling  the 
prohibition  of  smoke  to  all  steam  vess<'Ls  plying  below  Loudon  Bridge 
88  far  as  the  Nore,  and  including  Imkehouses  and  certain  factories  which 
had  l>eeu  kept  out  of  the  former  Act. 

A  marke<i  InMiefit  was  at  once*  felt  from  the  o|K'ration  of  these  Act«. 
Steamboats  on  the  Thames  had  bwn  accustome<l  to  vomit  out  huge 
volumes  of  smoke  wholly  out  of  proportion  to  their  sizcj  and  factory 
chimnevs  in  the  east<»rn  districts  of  London  ha<l  filhnl  the  air  with 
blackness.  Now  all  was  cliange<l;  tlieso  chimn(»ys  sei*med  to  kt»ep 
perpetual  holiilay,  though,  indeed,  the  fires  l>eneath  them  were  never 
brighter,  while  Old  Father  Thames  passed  on  his  way  under  clearer  air, 
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and  the  ganlenH  at  the  Temple  and  elsewhere  on  his  banks  rejoiced  in 
flowers  and  shrul>s  hitherto  im|)os.sible  in  the  smoke-laden  atmosphere. 

The  air  of  London  was  relievtHl  of  nearly  all  the  smoke  of  factory 
chimneys  by  the  operation  of  these  Acts ;  but  the  smoke  from  dwelling- 
houses  remained.  In  the  foggy  weather  of  winter  the  great  evils  arising 
from  this  latter  source  are  so  painfully  brought  to  the  knowledge 
of  every  Londoner  that  he  is  unconscious  of  the  rc^lief  he  has  gained  by 
the  operation  of  Lord  Palmerston's  Factory  Smoke  Acts. 

The  ailministration  of  the  Acts  is  placed  in  the  hands  of  the  Metro- 
politan Police,  under  the  c*ontrol  of  the  Home  Office.  In  this,  London 
is  di.stinguished  from  other  parts  of  the  country.  Generally,  the  admini- 
stration of  the  smoke  claases  of  the  Health  Act  of  1875  are  in  the  hands 
of  the  magistrates  or  other  local  sanitary  authority ;  and,  as  these  are 
often  the  principal  offenders,  it  is  not  surprising  that  excuses  are  found 
for  allowing  the  law  to  remain  in  alwyance. 

The  black  smoker  which  rises  from  a  coal  fire  consists  of  the  volatile 
matter  which  is  given  off  under  the  influence  of  heat  and  yet  has  escaped 
combiLstion.  When  combustion  is  complete  no  visible  smoke  is  dis- 
charged ;  the  escaping  gas  consists  then  only  of  carbonic  acid  and 
vapour  of  water  or  steam,  together  with  some  sulphurous  acid  resulting 
from  the  burning  of  the  sulphur  pyrites  in  the  coal. 

Visible  smoke  is  the  result  of  an  imperfect  combustion.  The 
gaseous  matter  set  free  when  coal  is  heated  consists  of  various  com- 
pounds of  hydrogc»n  and  (?arl)on  ;  when  these  are  burned  with  a  quantity 
of  air  insufficient  to  inflame  the  whole,  the  hydrosjen  only  is  burnt,  while 
the  carbon  remains  in  the  form  of  the  black  matter  or  soot  with  which 
we  are  too  familiar.  This  bhick  residuti  is  made  apparent  also  when  the 
combustion  is  rendered  incomplete*  by  deficiency  of  heat,  even  if  there  is 
a  sufficiency  of  air  or  oxygen — as  may  be  shown  by  introducing  a  piece 
of  stout  copper  wire  into  the  flame  of  a  clear-burning  wax  candle.  The 
cold  wire  diminishes  the  temperature  of  the  flame,  and,  rendering  the 
combustion  incomplete,  causes  the  formation  of  soot,  part  of  which  is 
deposit>ed  on  the  cold  wire  and  part  rises  in  smoke  from  the  top  of  the 
flame.  Or,  again,  combustion  may  l)e  rendered  incomplete  if  sufficient 
time  be  not  allowed  for  the  dn(»  mixing  of  the  combustible  gas  with  the 
air.  There  must  l>e  intimate  mixture,  so  as  to  promote  contact  between 
th(»  air  and  every  particle  of  the  gas  to  be  burned. 

There  are,  then,  three  conditions  to  lie  observed  in  order  to  effect 
the  complete  combustion  of  the  gaseous  mixture  given  off  from  strongly 
heatetl  coal : — First,  there  must  be  sufficient  air  ;  second,  the  air  must  be 
mixed  with  the  gas  ;  thinl,  this  mixture  must  l)e  raised  to  the  temperature 
of  ignition. 

It  may  l>e  necessary  to  dwell  briefly  on  this  last  head,  and  to  observe 
tliat  the  temperature  of  ignition  varies  with  different  substances.  The 
temj>eratun*  at  which  sulphur  will  ignite  is  much  below  that  at  which 
carbon  will  burn.  Fun?  hydrogen  also  will  ignite  at  a  lower  temperature 
than  is  necessary  for  hydrocarbons.  These  ami  the  other  gases  which 
form  the  mixture  given  off  on  heating  a  bituminous  coal  require  a  heat 
approaching  that  of  whiteness  to  ignite  them. 
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Now  it'  th<*st*  tlin*<»  coiKlitions  for  the  couibuMtiou  of  coal  gsj*  be  all 
observwl  the  burning  will  l>e  effect^!,  but  if  the  observance  of  anv  one 
of  them  be  omitted  complete  ignition  will  not  take  place. 

It  niav  be  8aid  that  in  most  furnace  fires  the  first  condition  is 
fulfilled,  except  at  the  time  when  fresh  fuel  is  put  on.  When  a  bitumi- 
nous coal  is  thrown  onto  a  hot  fire  a  large  volume  of  gas  is  suddenly 
generated ;  this  fills  for  a  time  the  draught  passages,  so  that  just  when  an 
increased  supply  of  air  is  needed  less  air  than  usual  finds  access  to 
the  fire. 

A  very  common  cause  of  failure  arises  from  a  non-observance  of 
the  second  condition  necessary  to  complet<^  combustion.  The  air, 
though  a^hnitted  both  alx)ve  and  below  the  fire,  never  mixes  with  the 
gases  thrown  off  from  it,  but  passes  with  them  in  parallel  streams  till 
they  reach  a  place  when>  the  tempeniture  is  so  low  that  ignition  is  no 
longer  possible. 

In  the  furnaces  of  steam  boilers  a  very  common  cause  of  failure  in 
combustion  is  the  non-observance  of  the  third  condition.  The  gases 
rising  from  the  fin»,  and  mixed  perhaps  with  the  air  needed  for  burning 
them,  are  in  many  cases  hurrieil  from  the  immediate  neighbourhood  of 
the  fire,  where  alone  a  sufficiently  high  temperature  is  found,  to  the 
boiler  flues,  where,  deprived  of  their  heat,  all  combustion  is  impossible. 
This  is  especially  the  case  in  a  so-called  haystack  boiler,  often  used  on 
river  steamboats,  and  very  commonly  on  the  Clyde.  There  the  fuel 
gases  rising  from  the  fire  are  at  once  led  through  cold  tubes  surrounded 
by  water.  In  such  a  case  combustion,  if  commenced,  is  stopped  and 
rendered  impossible  from  want  of  heat,  and  the  unbumt  gases  laden  with 
soot  pass  on  to  the  chimney. 

Of  the  fuel  used  in  manufacturing  operations  about  two-thirds  is 
employed  for  raising  steam.  It  is  necessary,  therefore,  in  considering  the 
problem  of  smoke  prevention  to  direct  special  attention  to  the  construc- 
tion of  the  furnaces  of  steam  boilers.  The  three  conditions  already 
shown  to  be  necessary  to  complete  combustion  must  be  observed,  and, 
beyond  these,  it  is  necessary  to  avoid  as  far  as  possible  the  admission  of 
an  excess  of  air  if  the  maximum  duty  of  the  fuel  is  to  be  realised. 

When  a  furnace  is  feil  by  hand  the  operations  of  stoking  must 
necessarily  be  intermittent,  and  consequently  the  due  proportion  between 
the  fuel  and  the  air  cannot  be  constantly  nuuntained.  The  necessity 
also  of  opening  the  fire-door  is  a  constant  source  of  loss,  in  that  an 
excess  of  cold  air  is  drawn  in  which  tends  to  cool  the  boiler.  There  is 
evidently  then  a  diuiger,  on  the  one  hand,  of  supplying  too  little  air  and 
so  causing  the  formation  of  bhick  smoke,  or  on  the  other  hand  of  supplying 
too  much  and  so  causing  a  loss  of  heat. 

In  order  to  ascertain  the  general  composition  of  fuel  gase«$  passing 
as  smoke  up  factory  chuuueys  I  made  a  series  of  experiments  in  1888, 
analysing  the  gases  from  fiu*naces  in  Newcastle  and  in  Lancashire,  where 
different  kinds  of  coal  were  used.  The  annexed  table  shows  the  results 
of  the  analyses.  It  will  be  seen  that  in  all  cases  but  one  there  was  a 
very  large  excess  of  air,  even  when  black  smoke  was  emitted.     The 
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exception  was  where  gaseous  fuel  was  used  ;  here  the  baUince  was  very 
nearly  maintainetl,  neither  ogygen  nor  comhustihle  gases  being  in 
excess. 

In  order  to  avoid  the  evils  inherent  to  hand-stoking,  to  rentier  the 
supply  of  ecml  niort*  constant,  and  to  keep  the  fin*  in  a  mon»  nnifonn 
condition,  many  nicchanical  appliances  have  l)een  adopte<l.  In  some  of 
these  tlu»  viM\\  is  continually  thrown  or  sprinkled  on  to  the  iire  in  bmall 
cpunitities,  in  othei*s  it  is  pushe<i  in  at  the  front  and  worked  Ijoek  hy 
movt^nicnt  of  the  hars  till  the  clinkers  ait»  <iiscliarg*Hl  under  the  bridge! 
A  great  many  patents  have  Wen  t^ikeii  out  for  the  various  modifications 
of  these  machines,  and  for  methods  of  conducting  the  combustion  of  coal 
in  furnaces  eii)noniically  without  the  pnxluction  of  smoke.  Some  of 
these  appliances  are  exjiensive  to  erect,  and  .some  have  proved  very 
expensive  in  use,  the  cost  of  maintenance  Wing  excessive,  while  some,  on 
the  other  hand,  effect  a  saving  of  lalxair  and  of  fuel.  In  order,  therefore, 
to  asceilain  the  relativ«»  merits  of  all  the  various  appliances  offei-e*!  with 
a  view  to  economise  fuel,  and  to  prevent  the  discharge  of  smoke,  a 
co-operative  manufacturers*  as.s<K*iiition*  has  iH'en  forme<l  for  testing 
practically  all  the  principal  smoke-preventing  appliances  found  in  general 
u.**e,  rei)orting  on  their  first  cost,  the  co.st  for  n^ijairs,  and  the  comsump- 
tion  of  fuel  in  proportion  both  to  th(»  work  done  and  to  the  amount  of 
Ixaler  sjMice  provide<l.  When  this  rejMjrt  is  published  it  will  afiPord  a 
vahiable  gui<h»  to  all  those  manufacturers  who  desire  to  prevent  the  dis- 
charge of  black  smoke  from  their  chinuieys  and  to  obtain  the  utmo.st 
etiicienciy  from  their  boilers  and  from  the  fuel  they  consume. 

One  method  now  largely  employtnl  for  effecting  the  complete  com- 
bustion of  fuel,  and  for  preventing  the  discharge  of  black  smoke,  is  that 
of  converting  the  coal  into  gas  and  employing  it  in  the  furnace  in  place 
of  solid  fuel.     This  is  <lone  by  burning  the  (»oal  in  a  gas-pro<lucer.     A 
limited  iK>rtion  of  air  only  is  admitte<l,  so  that  the  fue    is  carried  off  as 
a  gas  consisting  of  a  mixture  of  carl)on  monoxide  and  hydrocarl>ons.     If 
?Xi^Xi\  is  mlmitted,  it  is  decompose<l  by  the   incandescent  carbon.     In 
this  operation  of  gas  production  al)out  onci-third  the  heat  of  the  fuel  is 
lost  at  the  producer,  and  unless  some  corresjmnding  advantage  sufficient 
to  compensate  for  this  expenditure  can  he  gained,  the  process  is  not 
economical.     In  many  cas<»s,  convenience  of  application  an<l  the  oppor- 
tunity of  saving  in  regenerators  some  of  the  heat  justify -the  initial 
loss ;  in  great  measure  it  may  also  \w  recouped  by  so  treating  the  gas  as 
to  separate  the  tar  and  ammonia  forme<l  in  its  generation.     Where  this 
is  done,  or  where  in  any  other  way  th(^  t»mployment  of  gas  can  l»e  ma<le 
K'onomical,  its  use  as  a   fuel   is  greatly  to  be  desireii  as  a  means  of 
preventing  the  emission  of  black  smoke.     Its  use  is  particularly  to  be 
recommendwl  in  furnace  fires,  where  a  nnlucing  atmosphere  is  nee<led, 
as  in  iron-heating  furnaces.     In  such  cases  the  gas  may  be  made  largely 
to  I'onsist  of   carl)on  monoxide  and  hydrogen ;    these,  lM»ing  kept   in 
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oxctfis  of  tlu*  HJr  siipplittl  for  <*oinbusti(»n,  will  Hffonl  n  nHlucing  atmo- 
spliert*  in  tin*  fiirna<M»,  nnd  will  burn  as  it  os<'ii|m»h  ritlicT  through  the 
(l(K}r  or  tlir  chimiU'V  with  a  siiiokrh'ss  Haino. 

It  mav  Iw*  confiih'iitlv  asscTt<Ml  that  hv  tho  olw^nanee  of  the 
])riii(*iph'K  hero  laid  <lowii,  ami  hy  the  adoption  of  applianoos  now  in 
fn^quent  \iw,  tho  tH*ononiio}il  iifu*  of  hitmninon-s  (!oal  as  a  fuel  may  W 
tM)nduct<Hi  without  th(»  discharge  of  hhick  smoke. 

House  Smoke. — Thus  far  attention  has  Im^mi  dmwn  to  the  pn»ven- 
tion  of  hla(*k  smoke  from  manufacturing  o]M>nitions.  In  many  of  our 
densoly-pec»ph*<l  citi«»s,  however,  the  housi^  chinnieys  contribute  more  to 
the  pollution  of  th«»  air  than  <lo  those  of  factory  furnaces. 

Many  attempts  have  l)een  made  by  intnxlucing  dos**  stoves  or 
modifications  <»f  our  iin»-gnites  to  ])revent  the  emission  of  smoke,  but 
our  preference  f(»r  the  oimmi  fin%  in  whi<*h  a  flaming  coal  is  burnt,  is  so 
detcrmine<l  that  it  wouhl  s(»em  that  smoke  is  in<>vitabh'.  Sir  Douglas 
Galton  has  done  goo<l  .*M»rvi<'e  by  devising  a  form  of  ojhmi  grate  in  which 
a  supply  of  air  is  so  intnNluceil  as  to  assist  greatly  in  the  combustion  of 
the  snioko  that  wouhl  otlH»rwise  have  <'sca|HHl.  Still  then*  i»  smoke, 
and  that,  <H)niing  as  it  do<»s  from  a  thons«ind  chimneys,  forms  a  mighty 
cloud  and  an  enormous  pollution  of  the  atmosphere.  One  further 
suggestion  may,  however,  ])erhaj)s  l>e  made,  for  at  any  rate  largely 
diminishing  this  <lischarge  of  smoke  while  still  retaining  the  oi)en  fire. 

Let  a  hot-air  stove,  burning  coke  or  anthracite,  lie  place«l  in  the 
basement  of  the  houst*,  and  a  copious  supply  of  warm,  but  not  over- 
heate<l,  air  be  thrown  into  the  passag»»s  and  rooms.  This  has  the  eff«*ct 
of  adding  so  mu(*h  to  the  gem^nd  comfort  of  the  houst*  that  the  demand 
on  the  separate  fires  is  gr«»atly  diminisluHl,  less  coal  is  burnt  in  them, 
and  less  smoke  is  th(»n^fore  given  off.  The  air,  before  coming  to  the 
stove  to  be  warme<l,  shouhl  be  KhI  through  a  large  filt4*r-sheet  of  (H>tton 
wool  or  other  fibrous  matter,  to  colle<*t  the  dust  and  smut.  It  is  thtMi 
not  likelv  to  convev  the  burnt  or  cliarn*d  smell  which  arist'S  from  the 
scorching  of  the  small  pi»K»es  of  fibre  aiul  organic  matter  g4»nendly  to  l)e 
foun<l  floating  in  it.  As  evi»rv  chinmey  fmm  the  open  fires  is  carrying 
up  a  large  (pnuitity  of  air,  this  air  must  1k'  supplinl  to  the  lious(* 
through  some  channel.  Usually  this  is  done  by  the  h^akages  at  window 
or  door,  causing  unpleastint  dnnights;  or  at  night,  when  all  is  ch)s<»  shut, 
this  8up))ly  of  air  enters  down  the  unuscHl  chimneys,  bringing  the 
damp  and  cold  air  fnnn  outside  into  the  bedrooms,  and  with  it  a  stnmg 
and  most  unwhoh*sonM»  smell  nf  soot.  All  these*  evils  aiv  avoided  bv  the 
lulmi.Hsion  of  a  co])ious  .stream  <»f  warnml  iiltennl  air  into  the  houso 
through  a  channel  prop(»rly  ]>rovide<l  for  it. 

The  use  of  gas  as  a  smok<*h'.ss  fuel  is  largely  to  l>e  rei^>mmcnd<*d  as 
a  uu'ans  of  diminishing  the  [tnxluction  of  smoke ;  its  emph)yment  for 
cooking,  h(»ating  of  water  for  baths,  kv,  cannot  Iw  too  warmlv  advo- 
cated,  and  also  its  largely-extenchMl  us(»  for  heating  our  rooms,  while 
the  general  warmth  of  the  house  is  maintained  by  a  <*entral  hot-air  stove. 

A  supply  of  cheap  gas,  and  its  lilwi-jd  use  as  futd  in  dwelling- 
houses,   together   with   the  adoj»tioii   of    eoke-frd   hot-air  stoves   in  the 
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basement  of  hoiUMw,  will,  I  tbiiik,  ]>e  fouiid  tlie  iiiOHt  effectual  cure  for 
the  great  plague  of  town  suioke.  Where  this  systeui  is  adopted,  the 
present  open  fires,  to  whieh  we  an*  so  niueh  attache<l,  niuy  remain,  but 
their  use  will  be  greatly  diminished,  while  our  comfort  l)oth  in  and 
out  of  our  houses  will  be  larjjelv  incredsed.  Seeing  that  by  this  system 
the  carrying  of  coals  al)out  tluj  house,  the  removal  of  ashes,  and  the 
daily  cleaning  of  fire-grates  would  Ik?  much  lesseiicnl,  the  use  of  gas  as  a 
fuel  «in  be  recommeude<l  for  its  economy  as  W(*ll  as  for  its  cleanliness. 


DISCDS8I0N. 

The  Mayor  of  Manchester  (Alderman  John  Mark)  said  that 
there  was  now  very  much  less  smoke  in  Manchester  than  was  the  case 
some  years  ago.  Many  efforts  had  been  made  to  improve  matters,  but 
improvement  had  been  effected  mainly  in  manufactories.  The  Manchester 
authorities  had  offered  special  facilities  to  the  iiihabitanis  to  burn  gas  for 
heating  purposes. 

Kr.  Courtney  (Chelsea)  stated  that  ho  had  in  use  a  hand-fired 
furnace  in  which,  by  careful  attention  to  the  relative  quantities  of  air  and 
coal  employed,  no  smoke  was  produced;  and  invited  members  of  the 
section  to  int^pect  it. 


Demonstration    of  the    possibility  of   remomg    the  Smoke   of 
Fires  from  the  Air  of  Towns  and  of  using  it  for 

Bifidnfecting  Sewers. 

BY 

Dr.  Sheridan  Delepink  nntl  Mr.  Alfred  B.  Gomess. 

-  ^'^^      

By  means  of  a  small  (piantity  of  water  falling  from  a  moilerate 
height  (a  few  feet)  it  is  possible  to  produce  a  dispbicement  of  a  large 
amount  of  uir  and  to  divert  the  Hmok(;  of  a  lire  from  a  chimney  into  a 
i^ystem  of  pipes  nmning  in  any  direction. 

By  a  very  simple  combination  of  clianuels  and  chamliers  the  most 
fluid  parts  of  the  sewage  nuiy  Ik;  used  for  the  purpose  of  ilisphicing  the 
smoke  ami  causing  it  to  mix  with  the  sewage  (wherever  a  proper  fall 
cab  l)e  obtained  by  taking  atlvantage  of  a  natm'al  disposition  of  the 
ground,  or  by  raising  the  sewage  artificially).  Any  supply  of  water 
could  also  be  used  for  the  same  purpose.  < 

A  working  model  was  shown  by  means  of  which  the  smoke  of  a 
fire  could  be  carried  by,  and  mixed  with,  water  to  any  distance  from 
and  to  any  level  below  that  of  the  fire. 


The  followiiif;  is  ii  brief  i1cs<Tii>tinii  of  tlif  aj);Hiratiis  an.  fthown  i 
model  fonii  in  tlip  iicwini|wiii)'iiif;  illiiHtrHtion. 
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the  H|)|MiiiitiiM  in  not  »t  wink.  A  niinilHT  of  jd  )iiiin|is  or  tx1imi''t- 
are  coiineftpil  willi  lli«  flin'  or  vnlvr  in  Mich  ii  wny  tlinl  ii  Iwgt*  iiinoniil 
of  nir  will  l>p  <liM|iliwe(l  iinilcr  low  iiitsshm-  liy  ii  siniill  iiMumnt  of  wul.r. 
Tlx- wHlcr  |mni)is  iimiI  Imvi- Ihtu  siHi-iiilly  ilcvisrd  for  tliis  j>ni|KiM' (»y 
Dr.  •Sheridiin  Delopinr',  iiiiil  «i'<<  Imsiil  on  the  hiihIi'  of  notion  of 
interniiltent  NiphonK.  Tlie  cfliislrni-tion  of  llii- pniiiti  i»  such  1 1  in  I  «  full 
of  only  n  few  inches  of  wiiti'r  is  siifficiriit  to  ciikiiiv  ii  nipiil  reniovHl  of 
the  frniolie-liwleii  HtraoBphcre,  iiml  tlu;  mitliors  ijoiiil  out  tliut  ihi-  siiuie 
water  i-flii  Ims  nse<l  iijpiin  ami  agtiiii  proviilwl  thtt  (lifffrein-p  iii  Ii'vl'I 
Iietween  one  set  of  i)iim|is  uikI  Iho  utlior  in  nl  l«ist  -1  ft.  or  3  ft.  Owing 
to  the  difff'rence  of  levi-l  fxitiliiig  Ix-twwn  tlie  vtirions  jwrls  of  A  sy»t»'ni 
of  scwera,  it  wonlil  lie  jmsNibli'  to  ust'  flilenil  »ewi^!  ii9  n  soiiritr  of 
[lower,  Dn<l  thus  introduce  iit  the  some  time  into  the  sewage  some  of 
the  nnmeronn  ilisinfpotnnt  prmhicts  <'rtntninoil  in  the  smoke.     In   this 


Remoring  Smoke  of  Fires  from  t/te  Air  of  Towns,  ^c.  39 

way  deconiiXMition  of  the  w»w«ge  would  be  returclinl,  niid  its  \ahie  iis 
a  manure  woidd  lie  in<*n*as<'<l. 


[None — ^The  apparalUH  exhibited  ami  repretiented  diagniinniaticiilly  aliove  was 
only  ail  vxiierimental  one,  the  object  being  to  show  the  principle  of  the  method  a« 
schematically  am  possible.  K  represents  a  ventilating  shaft,  and  F  an  outlet  (for  the 
water  charged  with  soot  and  other  products)  connecte<l  with  a  seimrating  chamber, 
of  which  a  series  has  to  be  uscl.] 


Wednesday,  12  th  August  1891. 

_  _  .««. — 

The  Pn»sident,  Sir  H.  R4).scok,  in  the  Chair. 

»c 

The  Chemical  Treatment  of  Sewage,  with  special  reference  to 
the  Treatment  of  the  London  Sewage.* 

BY 

A.  Dri'KK,  Ph.D.,  F.H.S. 


Sfwiige  must,  in  the  tirst  place,  l)e  ]ooke<l  u^wn  as  a  material  to  In* 
got  rid  of  without  injury  to  the  i>opulation,  an<l  with  the  minimum 
amount  of  nuisim(*e,  without  reference  to  any  profit  that  might  he 
derive<l  from  it. 

The  i<olution  of  the  problem  as  to  wlii(*h  is  the  U'st  inethtNl  of 
Hewage  <lis[>o8id  is  so  complicaUnl,  owing  to  the  different  conditions 
obtaining  in  diffen^nt  towns,  that  no  general  plan  can,  or  slumhl,  be  lai<l 
down,  but  each  case  must  1h»  tr<»ate<l  on  its  own  merits. 

Of  two  plans  for  the  disjwsal  of  si»wage,  lK)th  <Mpially  effective,  the 
cheu|>er  shouhl  1m*  a<lopted. 

CiiE3iiCAL  Thkatmext. — Many  processes  for  the  chemical  treat- 
m<»nt  of  sewage  luiv(»  lieen  brought  forward ;  but,  exchwling  the  proi)oscHl 
electrical  treatment  of  sewage,  which  lias  not  yet  ini.hmhI  its  jierioil  of 
prolMtion,  and  the  action  of  iK^rmangiuiate,  of  which  more  Liter,  they 
way  nil  l^e  said  to  dei)end  on  the  action  of  certain  sidts  of  alumina  and 
iron,  with  or  without  the  usi*  of  caiLstic  lime. 

The  nwiii  effe<;t  of  such  chemictd  treatment  is  the  more  or  h»ss 
complete  clariiication  of  sewage,  together  with  the*  removal  of  a  certiiin 
proi)ortion,  genendly  a  small  one,  of  matt<*rs  hehl  in  solution. 

The  character  of  the  efHuent,  in  soum*.  m«»iisure,  (h'lxmds  on  the 
condition  of  the  sewage.  Fr(»sh  sewage  yiehls  a  l)etter  effluent  than 
fold  sewage ;  consequent  ncK?e.**sity  of  some  furth<*r  treatment. 

*  This  18  the  Abitract  of  a  Paper  which,  owing  to  the  Author's  illness,  could  not 
be  prepared  for  the  Congress  in  full. 
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London  Sewage. — Difficulty  of  the  Problem. — Exi^essive  volume 

oF  sowapc  to  bo  dealt  with.  Size  of  arwi  whence  it  coiue^  and  consequent 
h»ngth  of  sewors,  and  fouhu'ss  of  wwaj^e  whon  it  arrives  at  the  outfalls. 
System  of  Tendon  Sewerage. — Colli'cting  sewage  proper  and  the  rain- 
water in  one  svMtein  of  .sewery.  Unsnit4ibility  of  land  in  the  neighbour- 
hood, for  «e  wage-fa  Fining,  tlist^uice  from  the  sea.  SoliUion  of  the 
Problem,  a.s  attempted  by  the  late  Metropolitan  Board  of  Works, 
Chi*mical  proc<*SM*s  ehirify,  bnt  <lo  not  remove  much  dissolvinl  matter. 
Evil  effects  of  excess  of  chemieals  nstMl.  Consequent  use  of  minimum 
amount  of  chemicals  capabU*  of  clarifying  the  sewage.  The  clarifiwl 
sewage  decxloris^'d  by  manganat<>  and  sidphurie  acid,  l^esulting  effluent, 
inodorous  aiul  nearly  clwir,  discharged  into  the  river  mainly  during  ebb 
tide.  Portion  of  the  river  shonhl  be  reganle<l  as  a  sewage-farm,  does  its 
work  in  smaller  an^,  as  effectively  and  with  far  less  nui.sance  than  a 
sewage-farm  proi)er.  Destruction  of  .sewage  in  river  an<l  on  fann  due  to 
liWng  organisms,  but  oxygen  necessiry.  The  lliver  Thames  c*apable  of 
dealing  effectively  with  the  effluent.  Considenition  .•^liows  that  the  river 
will  be  adequate  to  deal  with  effliu^nt  for  some  time  to  come.  ThL** 
period  can  hk^  prolonged  by  the  propter  use  of  mangauate.  Beneficial 
effect,s  on  river  of  proposed  tix*atnient  of  sew<4;e  greater  than  the  mere 
removal  of  suspc»ndeil  matter  wouM  seem  to  indicate.  Destruction  of 
dissolved  matU'r  goes  on  mon*  or  less  all  the  yi»sir  round.  Destruction 
of  suspended  matter  greatly  retanliMl  during  cold  weather,  and  nearly 
the  whole  year's  pro<luction  has  to  be  destroye<l  during  summer. 

Sumtnaiy. — The  plan  adopted  is  far  the  chen[K»st.  It  will  <li.*5i)ose 
of  tlu^  London  sewage,  without  nuisance,  until  London  has  increased 
to  from  8,000,000  to  10,000,000  inhabit^ints. 

When  that  time  arrives,  only  the  stowage  in  ex<'ess  of  the  <piantity 
capable  of  lK»ing  dealt  with  by  tlu*  river,  will  have  to  be  differently 
dealt  >vith,  with  a  corn\spon<ling  nMluction  in  cost  comi)artHl  ^vith  that 
which  woul<l  l)e  nece^^sary  if  the  entire  sewag<»  had  to  be  so  dealt 
with. 

Capittd,  once  cxpende<l,  fixes  tlu*  minimum  yejirly  ex[)enditiure  ; 
outlay  for  chemicals  can  be  increase*!  or  diminishe<l  according  to 
circumstances  ;  hence  an  mud  cost  can  1h'  conti^olle^l. 


Chexnioal  and  PhTsical  Processes  employed  in  the  Treatment  of 

Sewage. 

BY 

John  C.  Thresh>  D.Sc,  M.B.,  Ac. 


The  few  remarks  I  have  to  make  in  introducing  this  subject  will 
tefer  exclusively  to  water-carried  8(»wage. 

The  character  and  composition  of  such  seWage  need  not  be  dwelt 
upon,  and  the  causes  of  its  variation  in  character,  &<:.  in  different  townis 
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requires  only  to  l>e  alhulcMl  to  briefly.  In  the  nittjority  of  towns  the 
sewers  eonvt»y  (lolnestic  stowage,  nianufactiiring  rcfnse,  and  rain  and 
storm  water.  The  domestic  sewage  may  or  may  not  include  human 
excrement.  The  manufacturing  ivfuse  will  vary  in  chunicter  with  the 
staple  industr}'.  The  niin  and  storm  water  chiefly  affects  the  sewage  by 
increasing  its  volume  in  proi>ortion  to  the  niinfall,  and  this  oc'curs  at 
irregular  intervals.  To  avoid  this  disturbing  element  of  variation  in 
qimntity,  many  towns  recently  sewiTed  Imve  adopted  the  "separate" 
S)'s|em  of  sewerage,  conveying  as  much  of  the  ndnfall  lis  possible 
directly  into  tlie  niilning  streams.  Wheiv  this  lias  be^'u  done,  the 
liUiount  of  sewage  to  1>e  disposed  of  daily  is  a  fairly  constant  quantity. 
Had  the  diflieulties  in  treating  the  sewage  are  I'educed  to  a  minimunu 

The  gre^at  variiition  in  the  strength  and  character  of  the  sewage  in 
different  localities  renders  it  impossible  to  devise  any  one  system  of 
treatment  which  sliall  be  universally  apjxlieable.  Moreover,  the  degi-ee 
of  purification  required  is  not  constant.  \Vh(»re  the  sewage  am,  with 
safety,  be  cast  into  th(^  sea,  or  into  the.  estuary  of  a  tidal  river,  purifica- 
tion m»ed  not  Ik*  nearly  so  conq>lete  iis  when  its  only  outlet  is  into  a 
stream  which,  a  little  lower  <lown,  furnishes  the  water-supply  to  the 
towns  and  villages  on  its  l>anks. 

The  deleterious  matters  contidneil  in  water-borne  sewage  are  chiefly 
*^  organic,"  an<l  of  two  kinds,  soluble  and  insoluble,  the  former  l)eiug, 
of  course,  in  solution,  and  tlie  latter  in  siispc^usion.  The  insoluble 
portion,  again,  may  be  divided  into  (a)  living  organisms :  Ixicteria,  &c. ; 
and  {h)  deml  organic  matter. 

The  relative  importjinec  of  these  constituents  of  sewage  in  reference 
to  its  puriticittion  is  a  subject  which  admits  of  considerable  divei-sity  of 
opinion.  It  will,  however,  be  admitted  by  all  that  where  the  effluent 
must  iMiss  into  a  stream  furnishing  the  water-supply  to  communities 
lower  down  along  its  course,  no  system  of  treatment  will  be  satis- 
factory which  does  not  remove  entirely  any  specific  organisms  which 
may  be  present,  and  all  the  suspended  impurities.  The  dissolved 
organic  matters  also  must  1h>  reduced  to  a  minimum  by  precipitation, 
oxidation,  or  in  some  other  way.  To  effect  this  a  combination  of  pro- 
cesses is  iLsiudly  resorted  to,  physical  and  chemicid.  A  classification  of 
thw><'  is  a  S(jmewliJtt  diflicult  nuitter,  inasmuch  jis  certain  groups  overlap 
the  otliers ;  but  the  foUow^ing  will,  probably,  answer  every  puriK>se  : — 

1.  Subsi<.lencc — 

(fl.)  With  complete  rest. 

(b,)  During  slow,  but  continuous,  flow. 

2.  Mechanical  stmining  and  filtration. 

3.  Chemical  filtration ;    or  percolation  through  materials  exerting 

some  chemicid,  or  catiilytic,  action  on  the  organic  matters. 

4.  Precipitation  by  the  addition  of  one  or  more  chemicals.     These 

may  be — 

(a.)  Soluble,  as  the  salts  of  iron  and  alumina ;  or 
(6.)  Insoluble,  as  clay,  magnetic  oxide  of  iron,  and  the  various 
kinds  of  cliarcotd. 
5*  Electrolysis,  or  purification  by  electricjd  trciitment. 
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G.  Oxidation  anil  (Instruction  of  the  organic  uiattot*  by  addition  (rf 
chemicals. 

7.  Sterilization   and   disinfection    hv    the   <lestruction    of   micro- 

organisms,  and  the  arrest  of  putrefaction. 

8.  Nitrification,  or  the  <lestruction  of  the  organic  matters  by  the 

action  of  the  nitrifying  organisms  found  in  surface  soils. 

9.  Irrigation,  or  the  utilization  of  the  organic  matter  as  fowl  for 

growing  crops. 

In  exceptional  case:»  only  is  any  one  of  these  processes  alone  found 
to  yiehl  sufficiently  satisfactory  results.  To  attain  such  results,  two  or 
more  of  them  must  Ik?  used  in  combination  or  in  succession.  Thus, 
after  the  addition  of  chemiciils  to  <*fPect  precipitation,  the  precipitate 
must  l)e  removed  either  by  sul)siden(H;  or  filtration,  or  by  both,  and  the 
effluent  may  even  require  further  purification,  either  by  peri'olating 
through  land  for  "  nitrification,"  or  through  specially  preiMireil  chemical 
filters.  Even  where  the  sewage  is  imssiMl  onto  the  land,  a  preliminan* 
straining  or  filtration,  or  a  (mrtial  clarific*ation  by  subsidenc^e,  is  frequently 
resorted  to  ;  where  it  is  not,  the  liind  itself  will  act  as  a  mechanical  as 
well  as  a  chemical  filter. 

The  various  groups  of  pr<K»esses  may  now  l)e  referi*e<l  to  seriatim. 

1 .  SubsidefKC. — Practically,  this  is  only  applicable  as  a  prelimi- 
nary to  some  other  mode  of  treatment,  or  after  such  tn»atment,  or  when 
the  sewage  is  turne<l  directly  into  the  sen  or  a  titUd  river.  When  sewage 
is  allowed  to  stand,  the  grit  brought  down  from  the  roads  after  rain 
settles  somewlwt  rapidly,  carrying  with  it  a  little  of  the  insoluble  organic 
impurity.  The  remainder  of  the  gu8iH'nd<Ml  matter  falls  so  slowly  that 
active  putrefaction  commences  long  before  clarification  is  complete. 
After  the  addition  of  cert^iin  precipitating  agents,  the  susiHMided  jmr- 
ticles  fall  more  or  less  rapidly.  Most  rapid  clarification  Uikes  ])lac(*  in 
sewage  which  has  been  rendered  stronglv  alkaline  bv  the  addition  of 
lime,  and  in  which,  by  a  judicious  selection  of  chemicals  and  pro[H»r 
agitiition,  the  precipitate  is  flocculent  in  character.  When  magnesia 
sjUts  an»  added,  a  much  smaller  amount  of  lime  is  ivquii-ed  to  jmMluce 
large  flocculi.  In  other  cases,  insoluble  sulwtances,  such  as  clay, 
ground  coke,  &<:.  are  a<hled,  and,  in  subsiding,  the  pirticles  cam'  clown 
with  them  more  or  less  of  the  previously  susi)ended  matter.  The 
rapiility  with  which  the  insoluble  matters  sul>side  is  of  im[K)i*t4nu*e 
chiefly  as  aff(»cting  the  size  of  the  tanks  necessary  for  treating  a  given 
quantity  of  sewage.  Subsidence*  tiikes  place  most  rapiclly,  cteieris 
paribus,  when  the  fluid  is  allowed  complete  rest.  The  slowest  of 
motions  along  a  tank  retards  the  process.  Very  frequently  su(»h  tanks 
are  pro\'i<led  with  scriM^ns,  floats,  dividing  walls,  Siv.,  which,  fn>m  their 
arrangement,  n^tjinl  still  further,  instead  of  accelerating,  the  de|K)sition 
of  the  suspended  matters. 

2.  Mechanical  Straining  and  Filtration. — Straining,  of  course*,  is 
only  intended  to  remove  the  coarser  matters  which  are  washed  down  the 
sewers.  Filtration,  on  the  other  hand,  attempts  the  removal  of  all  sus- 
pended impurities.  Sewage,  mdess  i)reviously  treate<l  by  some  chemical 
or  other  process,  filters  very  slowly,  and  rapidly  clogs  up  the  i)ores  in 
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the  inateruil  use<l,  whether  this  Ix;  stiu<l,  or  ehareoiil,  or  earth.  Most 
filtering  mat^Tials,  howi^ver  iiisohible  in  oharacU^r,  se«^ui  to  lx»  capable  for 
a  time  of  removing,  not  only  the  susiK^hded  niatt(»rs,  l)nt  a  i>ortion  of  the 
disijolved  organic  nmtter  also.  With  the  onlinary  sand  and  gravel  filter 
this  action  is  slight  an<l  soon  disa|)[>ears,  and  nieii^  filtration  throngh 
such  materials  does  nothing  more  than  clarify  th(»  sewage.  The  numlier 
of  micro-organisms  may  l)e  enormously  reduced,  Imt  masmucii  as  the 
solable  constituents  of  the  sewage  are  unaffected,  multiplication  of  the 
remaining  organisms  occurs  with  increased  rapidity.  No  practicable 
system  of  sewage  filtration  can  l)e  relied  upon  to  remove  specific 
organisms  or  to  sterilize  the  fluid.  For  the  above  reasons,  filtration, 
i.e.,  mechanical  filtration,  am  only  be  considered  of  real  service  as  an 
adjunct  to  some*  other  process. 

3.   Cliemical  Filtration, — This   term  is   employed,  for  lack  of  a 

better,   to  the   filtration  of  stowage  through   materials  of  an    insoluble 

nature,  which,  however,  |K)ssess  the  |K)wer  of  withdrawing  from  solution, 

or  otherwise*  of  <lestroyiiig,  cert^nn  of  tlu;  organic  constituents.     Animal 

chariHXil    is   the   tyi)e   of  such   material,  an<l   the  decolour izat ion  of   a 

solution   of  eamniel  an<l  the  removal  of  alkaloidal  Inxlies  frcmi  solution 

when  the  flu  ids  are  |itisse<l  through  it  are  typical  of   the  action  of  such  a 

filter.     The  Kivers  Pollution  Commissioners  found  that  filtration  tlirough 

eitlier  san<l  or  a  mixture  of  chalk  an<l  sanfl  could  purify  a  certain  amount 

of  sewage,  and  that  the  process  was  "  essoin tially  one  of  oxidation,  the 

"  organic  matt<^r  being  to  a  large  extent  converted  into  carlwnic  acid, 

"  water,  and   nitric  aciil."     Certain   comj^unds  of  iron  and  manganese 

possess  this   jwwer  of  causing  oxidation   in  a  very  much  higher  <legrec 

than   san<l   or   chalk.     Besides   this   action,   howev<»r,   subst^mces    like 

charcoal  act  by  withdrawing  certJiin  organic  matters  from  solution,  by 

absorption  c»r  occlusion   without  at  tlu»  sjune  time;  necessarily  causing 

their  destruction.     'J'his  action,  however,  is  limited,  and  of  little  pnictical 

iitility  in   sewage   purification.     S|M)ngy  iron,  magnetic  carbidi;   of  iron 

wid  |K)larit4^   (which  consists  chiefly  of  nnignetic  oxide  of  iron)  an»  the 

materials  connnonly  em[)loyed  in  chemicjd  filtnition.     When  the  filti-a  • 

tion  is  intermittent,  so  as  to  allow  of  fretpient  aeration  of  the  filtering 

UH'iliuia,  the  ax-tion   continues   for  a  considend)le  ix'ricKl.     Ex[KTiments 

which  have  recently  l)een  made  with  [)olarite  filter  IhmIs  seem  to  indic4ite 

Ihat  this  substance  n»tains  its  oxi<li%ing  iK)wers  for  an  indefinite  period. 

When  sewage  has  lK»en  previously  treated  either  by  subsidence  or  by 

some  pro<.*ess  of  preci[)i tuition  so  as  to  itMiiove  most  of  the  suspended 

uiatters,  and  as  much  as  i)o«sible  of  the  dissolve<l  organic  impm-ities,  the 

ckrified  sewi^e  i>a8s<*3  rapidly  through  the  polarite  filter,  and  if  the  latter 

is  properly  constructed,  a  very  consi<lerable  proportion  of  the  remainder 

of  the  organic  matter  is  oxidised,  and  the  effluent  attains  a  standanl  of 

purity  "greatly   exceeding   that   prescribed    by   the   Rivers   Pollution 

Commissioners."     This  process  is  now  at  work  at  Acton,  near  London, 

and  at  Swinton,  near  Manchester,  and  appears  to  give  most  satisfactory 

results. 

It  is  highly  prolmble  that  this  cond)ination  of  processes — precipita- 
tioDy  subsidence,  and  chemical  filtration — will  in  the  near  future  lie 
regarded  with  the  greatest  favour. 
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I.   PrrripitatioH   ProvcnMcn. — Tlw'St*  pnn'i'swT*  are  so  wril  known 
timt  it  will  1m*  iiiiiiwi'SMirv  for  iik*  1o  do  iiioH'  than  inilioate  the  prinriplH 
ii|H)ii   wliirli   tlii'V  iiri*  InimhI.     Pn'C*i|Mtntiii<;;  H^ciits  are  aililnl  for  tvo 
|»nr|N»M>H — to  miiw  ni|>i<l  pn^'ipitatiou  of  8ii8]x*n(l<*«l  in]}Hiritie8,  ami  to 
nMiiovo  iiM  hir^iMi  |Mirtion  as  |M»»«ail)lt'  of  tlu*  impurities  in  solution.    The 
iiiiiiiInt  of  iimt(>rijilM  iiiiil  of  (Miiiilfti nations  <»f  materials  which  have  hHH 
rtToniin«'mk'il  <ir  imtiMitcil  for  purifying  sewag<*  l»y  ]>recipitation  is  rm 
gn-jit.     F<'W  i>f  tlM»ni,  liow<»v<T,  liavr  pniY«»<l  of  praetical  utility.    The 
siiltM  of  iron  Hnd  of  ahnnininm,  with  or  witlumt  the  mklition  of  lime,  are 
th(*  <*hi'nii<iilM   now  nioHt  fivtpiently  eniph>y(>4l,  and  them*  yield  the  mati 
witinfactory  n'Mults.     in    v*Ty   few    instancvs,  however,  is   an   efflnent 
pr(Mhu*<'«l  of  Hntfi«M(*ntly  hi^h  stiinilard  to  |HTmit  of  its  heing  cast  in  lai}>f 
vohnni'   inltui  running  slrciim.     To  i>iT(i*t  this,  further  purification Hr 
rhrniieal  liltration,  or  Htcrili/Jition,  or  oxicLition  must  lie  n*sorte<I  to. 
The  Londtm  wwHge,  for  exaiapK*,  after  In'ing  prec^ipitateil  is,  during  llr 
hot  weather,  further  dos<><l  with  an  aeid  solution  of  (lotassiuui  penuan- 
ganate  to  oxi<li7.e  the  mon*  pntn\s('i1>h' <*onstitiM'nts  which  have  e8ca|)e<l 
pHHMpitation.     There  is,  however,  another  im|K>rtant  series  of  precipita- 
tion pnM^esses  which  aims  at  the   further  purification  of  the  sewage  br 
the  ahsorption  (»r  (M'chision  <»r  (U'stru(*tion  hy  oxidation  or  re<luction  of 
tlie  onrHiH<*  nmtt<'r  whi4*h  wimhl  otlH*rwis«*  iTUiain  in  solution.     The  hetrt 
known  of  thew*  pn>C4>sse8  is  prohahly  tlmt  designateil  the  ABC,  from  the 
initials  of  tln^  thnn'  ])rinci|ial  suWtances — idum,  hkiod,  an<l  clay — a»*d 
as  pnH'ipitation  agents.     Hen^  the  hlocnl,  elian'oal,  antl  elay  addled  arc 
said  to  m*t  as  al»sorhents,  and  to  carry  (k)wn  with  them  (*«*rtain  sul)6tancff* 
which  woukl  not  1m>  rtMuoved  hy  the  ahiininium  sidts  alone.     Drs.  Dewar 
and  Tidy,  who  n'cently  ii'ported  on  tliLs  }>rlKH*s^s  state  **  that  it  precipitates 
'*  i)t)  ]M>r  cent,  of  tlu>  organic  nuitter  in  solutitm,  antl  of  the  residue  left 
'^  in  the  etHuent  at  least  tw<»-tirmls  aiv  non-alhuminoiis,  and,  therefore, 

of    a  natun*    U'ss  lialde  to  pntivfm*tive   and   other   cluing<»8."     The 
International   Sewagi'  Puriticaticm  Coni|Niny    treat    their  sewage  with 

ferro7.one  "  (a  fan(*y  name  for  a  niixtuiv  of  magnetic  oxide  of  iron  with 
s:dts  of  inm,  alumina,  and  nmgnesia).  A  pnnvss  of  oxi«lation  is  said  to 
ac<*i>m|>any  that  of  pnvipitation,  hut  the  etHuent  is  further  puritied  hy 
iHMUg  ))H;$sed  tlnxiugh  a  i>olarite  tilter  IkmI. 

Mr.  Hanson  uses  as  pnvipitantti  a  mixtun*  of  lime  and  black  ash- 
wa(»te.  The  latter  is  said  to  i*ontain  a  ccuisidendtle  aoiount  of  sulphites 
and  hyiH>sulphit<*s,  which,  fi*om  their  poii-erful  nnlucing  actiou,  greatly 
iuipro>*e  the  character  i»f  tin*  eflluent. 

5.  Kicctricai  Traituient. — Quite  n^oentlr  Mr.  Wehsterhaa  palented 
a  priKsess  for  purifying  siMvsgi*  hy  electririty.  The  sewage  is  canseil  to 
travel  along  a  trough  in  which  are  placetl  in>n  p1at(*s  (connected  with 
the  iK>sitive  and  m^tiw  terminals  of  a  |K>werfuI  dynasio.  Water 
is  diM»om|x>«eil  togi»ther  with,  so  it  is  stattnl,  a  certain  portion  of  the 
siHliuni  chlori<le  prescnit  in  all  s»»wage.  Iron  cntiTs  into  aohitioii,  and 
then  ]>nH5ipitates  a  i^rtion  of  the  organic  matter  from  solution,  at  tha 
siuut*  time  t-arrying  tlown  with  it  the  susikmuU^I  matters.  A  further 
|M)rtit>u  of  the  organic  matter  is  sup{>ostHl  to  be  oxidiaed  b?  the 
na^^vut  oxygen  and  chlorine  oxi^les  produced.  Tlie  aaioaiit  of  slw^ 
lorkuo\l  is  m\d  to  he  siuallor  than  iu  any  precipiutioD  prooess,  and 


i« 


«4 


Treatment  of  Seirage  hy  Chetnical  and  Physical  Processes,     45 

the  effluent  to  lie  purer,  rendering  further  treatment  by  filtration  unneces- 
sary **  except  to  remove  sentimental  objections."  The  process  has  been 
exp4Timentally  tested  at  Crossness  (with  the  London  sewage)  and  at 
Salfonly  and  the  ex|)erts  employed  liave  given  very  favourable  reports 
in  both  places.  Extended  series  of  experiments  on  a  much  larg<T 
scale  are,  however,  necessary  to  convince  the  seepticiil  that  this  is  other 
than  a  roundal)out  way  of  producing  a  soluble  iron  salt  to  act  as  the 
precipitating  an<l  purifying  agent. 

6.  Oa'tdaflon  of  Organic  Matters  by  Chemical  Agents. — Attem[>ts 
liave  frequently  l>een  made  to  destroy  the  organic  matter  in  sewage  by 
oxidising  agent,s  such  as  potassium  [lernianganate,  but  the  success 
hitherto  has  either  l)een  limited,  or  the  ex|>ense  prohibitive.  Patents 
have  also  been  taken  out  for  oxidising  sewage  by  forcing  air  through  it. 
Something  more,  however,  than  mere  conUu't  with  air  seems  to  l)e 
necessary  for  the  oxidation  of  the  organic  matter.  From  exix^riments 
made  on  a  small  scale  in  my  hd>oi*ntory,  I  found  that  a  current  of  air 
passed  through  a  sample  of  sewage  for  three  hours,  i>ossibly  the  maximum 
of  time  during  which  sewage  could  be*  retained  in  the  works  for  such 
treatment,  pro<hiced  practically  no  effect  ujion  it.  The  suspended  matter 
did  not  afterwanls  subside  more  rapidly,  neither  was  the  dissolved 
organic  matter  reduced  in  amount  or  apparently  altered  in  quality. 

7.  Sterilization  and  Disinfection. — In  this  group  of  processes  the 
removal  of  dead  organic  matter,  whether  in  suspension  or  in  solution, 
*w  only  a  secondary  considenition,  the  object  being  to  destroy,  as  far  as 
possible,  all  micTO-organisms,  and  so  to  jirevent  or   retanl   putrefactive 
changes.     Most  of  these  processes  are  used  but  temi)orarily  to  prevent 
naisam^es  arising  in  the  hot  weather.     ( -hloride  of  lime,  carlK)lie  acid, 
permanganate  of  i)otii.sh,  and  many  other  snbst^uices  have  l)een  i-econi- 
mended  for  this  purpose.     The  practiced  utility  of  any  such  proci^ss, 
except  liS  a   temporary   expetlient,   is    moi*e   than    <loubtfid.       Unless 
sterilization  is  complete  the  surviving  organisms  will  rapidly  multiply, 
and  even  where  the  effluent  is  absolutely  .sterile  it  may  contain  a  hn*ge 
anaouut  of  organic  matter  which,  when  poure<l  into  a  river,  will  serve 
w  {wbidum   for   the   organisms   in   the   river   water    and   cause   their 
i»bniMlant  increase.     No  doubt  it  wouhl  1k»  a  great  point  gained  were 
we  able  to  prevent  specific  Imcteria  from  entenng  our  streams  with  the 
sewage,  but  its  imi>ortance  is  often  greatly  exaggenited.     The  waler 
of  streams  exposed  continually  to  the  action  of  air  and  light  does  not 
seem  to  l)e  a  favourite  habitation  of  such  organisms,  and  it  is  probably 
much  more  important  to  avoid  polluting  the  streams  so  as  to  ren<ler 
them  tolerant  of  such  -visitors  than  to  mi^rely  atU^mpt  to  keep  them  out 
at  those  ]X)int^  where  the  i)r<K'esses  can  l)e  adopted.     A  proe<»ss  which, 
whilst  removing  the   maximum   of  organic   matter  fi-om  the   sewage, 
would  render  it  also  sterile  and  otherwise   innocuous  wouhl  be   the 
perfection  of  s<»wage  tn^atment.     Sterilization  apjiears  to  l)e  most  com- 
pletely effected  by  the  **  Amines  "  process,  consisting  essentially  in  the 
treatment  of  the  sewage  with  a  mixture  of  herring  brine  and  milk  of 
lime.     The  brine  or  some  body  formed  by  the  action  of  the  lime  thereon 


Hi*ts  »s  tho  liiu'toriri<li\  and  tho  liuie  us  a  precipitant.  The  effluent 
it'^iiUiM^  fr\»ui  this  intitiueut,  thuu«;h  sterilo,  is  alkaline,  and  contains 
iiiih'h  vu-;;«uio  impurity  in  sohition. 

S4U1U*  timo  a<^>  a  niotn^itotitan  conmiitteo  rooonimon<le<l  \\w  addition 
\A'  disiiit\vtant<  to  tho  M*\i'a<;«' in  th**  lii>us««  dniins  anil  small  si^wcrs  to 
pit'wiii  putn^fni'ii«»n  and  rvohition  ot  pisr*s.  From  timo  to  time  psitents 
lia\r  Uvn  l;ik«Mi  out  ami  sii<;«x<'^li*'ii^  maih*  to  i*nahl«*  f^ach  house  totreit 
lis  own  s,»\vajxi»  iH'foii'  i*:iMin«^  it  into  i]i«*  M-wtT.  Snrh  ari'anwi'UH'iits 
ma^  prx%\o  of  scTvin*  in  is«)lat«*<l  linildin<;s  witli  tht'ir  own  system  of 
vwerN  nm'vtnnct'ti^l  with  any  uthfi*  ^syM•*m,  hut  in  other  casern  the 
ad\anta^^  an*  pi-ohh^matiral. 

S.   XitrifivfttfOM. — In  the  |»nKi*ss  known  a>  *'  intermittent  «lown- 
wanl  tihration  through  liind  **  the   si'wa^e  i*^  purititii  {a)  liv  nieehanical 
lihration,  (h)  hy  (>hemi4*al  a<*tion  of  the  o\\<ren  <Ni-ln«hil  in  the  S4>il,  «ml 
(t)  hv  the  aetion  of  the  Hvin<;  nitrifying  or«:aniMn>  found  in  all  fertile 
Nurtmv  S(»il.     l)n  all  hands  it  is  now  <*on(^Mle«l  tliiit  it   i>  far  preferable 
to    filter   the    S4'wa<;;e  m(M>hanieally   or  t<i  remove  s»>|)ende<l  matter  bj 
pi'tvipitatin*;  ap*nts  In^fore  [Missing  it  through  the  >oil.     As  a  mechanical 
lilter  the  pim»s  of  the  soil  more  or  less  rapidly  UH-onie  ehoketi,  and  the 
rate  of  tlltration  is  in  pro|N)rtion  reduetnl,  a<*ration  is  rendereil  more 
ditUeult  and  less  ]><^rfe<*t,  and  the  oxidizing  aetion  diminishes  in  energ;}'. 
I'lt^in'rly  pn^pjiivtl  soils  |Xkss<>ss  in  a  nK»st  marktsl  tk^gree  the  property 
of  purifying  M«wage.     The  aetion  is  ess4'ntially  one  of  oxidatiim  effeele<l 
in  |kHrt  hy  the  oxygen  oe«'lu<led  in  the  |>ores  of  the  soil  ami  in   |mrt  by 
the  aetion  of  (*eiiain  organisn)s  wliieh  oeeur  in  great  ahnndanee  in  such 
M»iU.      The  n»lative  imi>ortane(^  of  thes*»  a(*tions  in  the  treatment  of 
M»\\age  i«»  a   matter  tvmvrning  whieh  niueh  umvrta inly  exists,  hut  the 
UdauiH'  of  evi«l«*nee  is  pnilmhly  in  favour  of  the  organism>  disoliarging 
the    most    imiKM'tant    fun(*tions.      Miintz,    in    a    recent   iH>mnninieation 
U»   the    Fivneh    A<wlemy,   stat*»s  that    he    n»p»rds   *' the   work  of  the 
"   uili'ifying   organisms   as   confined   to   the   oxidation    of   nitrogenous 
**  matter  to  nitrites/'  the  further  change  of  nitrites  into  nitrates  Iteing 
vAwled   hy    the  action   of   the   oxygen   and  c)U*lx>nic    acid  in   the   soil. 
\\  miuigtiUi,  as  a  ivsult  of  his  ret^ent  ivsearches,  inchnles  the  following 
tu  \\\^  Muumarv  : — 

I     The  nit ri titration  occurring  in  a  mass  of  aerated  soil  is  pnrely 
nitric  in  character.     Soil  ivadilv  (M:>nvei1s  a  solution  of  nitrite 
into  nitrtite. 
^J    IV*«tnn«  »t>il  pnxlnci»s  nitrites  more  rea'lily  than  arahle  soil. 
';\    \  elax  suhs(»il,  down  to  four  f»M»t   from  the  surface  was  found  to 

p)\Mhu*t«  nitrtites. 
I     The   nitritication    cfTtM^tcd   hy   soil    is    thus   explaine<l.      It  is 
)^^rfornnMl  hy  two  organisms,  om*  of  which  oxidisi\s  ammonia 
to  nitrites,  while  the  other  oxiilis<'s  nitrites  to  nitrates. 
A    In  M^)«  the  nitric  organism  is  tHpmlly  as  active  as  the  nitrous. 
\\    nHMdlr«msorgimisni  nHpiin^s  no  organic  matter  for  it.s  nutrition. 
*     rho  |MV««i^nc««  of  ammonia  is  a  gn^at  hindrance  to  the  action  of 
the  nitri%'  organism. 
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From  the  above  reBults  it  appears  probable  that  these  organisms 
act  almost  exc4usively  on  the  ammonia  of  the  sewage,  oxidizing  it  to 
nitric  acid.  With  too  coneentrate<l  a  sewage  the  influence  of  the  nitric 
organisms  may  be  <limiuished,  an<l  nitrites  appear  in  the  effluent.  The 
nitrous  organism  is,  however,  capable  of  producing  nitrous  acid  in 
solutions  of  asparagine,  milk,  urine,  and  urea ;  the  last;  mentioned  being 
the  most  difficult  to  attack.  Further  researches  in  this  direction  are 
required  to  ascertain  by  what  means  the  organic  matter  is  decomposed 
in  the  soil  into  ammonia  and  carl)onic  acid.  Probably,  as  the  micrococcus 
nre(B  splits  up  urea,  so  other  similar  organisms  may  Ix?  able  to  decompose 
the  mon*  highly  complex  nitrogenous  constituents  of  sewage. 

9.  Utilization  of  Sewage  as  Food  for  growing  CropSy  or  Broad 
Irrigation, — For  the  first  time  I  have  liad  to  make  use  of  the  word 
utilization,  for  by  broad  iiTigation  only  can  raw  sewage  l)e  put  to  any 
practical  use.  In  many  of  th<^  processes  enumerated  there  is  produced 
a  sludge  which  innumerable  attempts  liave  l)een  made  to  convert  into  a 
umnure  of  snffieiently  high  fertilising  ]X)wer  to  command  a  sale  in  the 
market.  None  of  these,  however,  have  met  with  any  great  measure  of 
success. 

Whilst  nitrification  or  intermittent  downward  filtration  through 
]an:l  merely  oxidises  certain  constituents  of  the  sewage  to  nitrates,  and 
the  latter  run  to  waste,  in  broad  irrigation  a  certain  |)ortion  of  the 
nitrate  so  pro<lueed  is  assimilated  by  the  crops  grown  on  the  farm.  The 
proportion  of  the  nitrogen  so  utilised  varies  considerably,  not  only  on 
(lifFerent  farms,  but  on  the  same  farm  from  time  to  time.  Yet  if  only 
half  the  nitrogen  can  be  saved,  it  is  a  larger  proportion  by  far  than  can 
be  abstracte<l  and  utilised  by  any  other  process. 

Broad  irrigation,  as  at  present  conducte<l  however,  does  not  seem 
to  offer  a  final  solution  of  the  problem,  how  best  to  <lispose  of  our  sewage  ? 
In  a  few  instances  only  has  sewage-farming  i)roved  a  success.  With 
exceptionally  favourable  soil  and  situation  such  a  farm  may  continue  to 
be  remunerative  for  many  years,  but  it  .*«eems  very  probable  that  there 
is  a  limit  to  this  period.  Yet  such  a  farm,  even  if  it  does  not  pay 
expenses,  may  still  prove  much  more  economical  than  a  process  of 
Hpwage  treatment  requiring  costly  plant  and  machinery,  and  a  large 
annual  expenditure  in  labour  and  in  chemicals,  and  pro<lucing  nothing 
but  an  unsaleable  manure. 

Apart,  however,  from  the  question  of  expense,  many  objections  have 
been  raised  to  sewage  farms  on  sanitary  grounds.  And  here  again,  as 
with  everj'thing  else  connected  with  this  subject,  opinions  diametrically 
opposed  are  held  and  expresse<l.  By  one  jmrty  it  is  said  to  give  rise  to 
ofiPensive  and  injurious  emanations,  to  i>ollute  the  subsoil  water,  and 
to  favour  the  distribution  of  the  ova  of  entozoa ;  whilst  others  assert 
that  in  a  properly-conducted  farm  there  are  no  such  emanations,  that 
the  subsoil  water  is  not  polluted  more  than  by  tlie  application  of  any 
other  manure,  and  lastly,  that  then*  is  no  shadow  of  proof  that  disease 
attributable  to  entozoa  has  ever  been  due  to  the  consumption  of  vegetable 
or  fruit  from  a  sewage  farm. 


48  Section  V, 

I  hiiv(»  now  iiioiitioii«l  nil  tlu»  prowHM'H  of  prHcticiil  valiip  in  newage 
trofitinont,  hiit  tlion^  nn*  iiuiny  otluTH,  such  as  those  neoeflsitafting 
(list illation,  freezing,  Ac.,  which  are  8o  ob\'iouHly  impracticable  that  it 
v;onlil  1m»  a  waHt4»  of  tiino  even  to  ennnierato  them. 

Do  liny  of  the  [)ro<*eH8<^s  mentioned,  or  any  combination  of  such 
proceHsi'H,  (*nable  um  to  g(»t  ritl  erf  onr  sewage  in  nnch  a  wbv  as  to  gire 
rim*  to  iif)  nuiHHturf*,  cause  no  danger  to  health,  and  this  at  a  cost 
HuHiciently  reasonable,  considering  the  iniix>rtanc3  of  attaining  such 
results  ?  This  is  the  <piestion  I  would  submit  to  the  Memliers  of  this 
Congn'ss. 


The  Duty  of  a  Locality  to  Utilise  the  Nitrogenous  Ifatter  in  its 

Sewage  for  the  Benefit  of  the  Nation. 


Alfhei)  Carpenter,  M.D. 


The  object  of  this  papt^r  is  to  show  thnt  localities  have  duties  to  the 
nation  to  whi(*h  they  belong.  It  is  not  u  sound  argument  to  assort  that 
the  perfornmnce  of  these?  duties  may  have  an  apparently  a<lverse  i-esult 
for  the  tim(»  being,  by  causing  considerable  (»xponse.  Some  other 
course  miiy  possibly  save  the  local  authority  an  innuediati?  capital 
exi)enditun%  but  if  that  course  be  pei*s4*v«M*(Ml  in,  it  may  lead  to  much  loss 
and  mis'/hief  to  the  nation.  The  transportation  of  f<*lons  (the  refuse  of 
society)  to  the  other  side  of  the  world,  appeared  for  the  time  to  save  this 
country  mm^h  trouble,  but  pei'sevenmce  in  that  course  would  have 
involved  disastrous  results.  Tn  tlu»  case  of  sewage*  refuse,  when  the  land 
is  deprived  of  its  natund  rcfpiirement  agricultund  exhaustion  ensues. 
It  is  one  of  the  laws  of  nature  that  plant  life  is  nH]uiivd  for  the  support 
of  animal  existence  ;  ami  the  converse  is  also  true,  that  growth  of  animal 
matter  is  necessjirv  for  the  continued  dc^velopment  of  vegetable  procluce. 
The  fruits  of  the  earth,  which  ait»  (»s|M»cially  wanttsl  for  human  subsistentn^ 
iv<piire  for  their  nipid  growth  the  continued  or  occasional  application  of 
ammoiua,  and  Mirious  other  sidts,  in  aeldition  to  carbonic  acid.  As  the 
elensity  of  population  increases,  the  saf*»ty  of  the  iMM)plc  re<|uires  that 
the  land  .should  hav(»  greater  and  more  nijiid  powers  of  repro<hiction, 
and  nature  has  not  l>een  reganlless  of  this  j)ostulate.  It  is  quite  possible 
for  a  thickly  |>eopU»<l  district  to  provi<h»  food  for  all  its  inhabitanta 
without  importing  foo<l  stuffs.  France,  Holland,  and  l^lgium,  and 
mon»  <*specially  China,  India,  and  Jaimn,  are  instances  in  point.  It  is 
true  that  famines  ha\*e  arisen,  as  the  result  of  war  or  of  extreme  meteoro- 
logical (conditions,  but  the  fact  remains,  that  excluding  these  influences, 
the  land  has  grown,  and  cjm  grow,  province  suf!icient  to  support  a 
densely  [MH>pl«l  district.  This  has  lH»en  brought  about  by  the  careful 
applietition  of   the  excreta  of  the  people  to  tlie  soil  itself,  and  a  high 
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state  of  cultivation  has  procured  large  crops  for  the  use  of  the  inhabi- 
tants, while  at  the  same  time  they  have  been  preserved  from  the 
incidence  of  pestilence. 

In  consequence  of  the  increase  of  wealth,  and  from  other  causes, 
such  as  the  necessity  for  protection  against  the  inroads  of  barbarians,  or 
when  a  feudal  baron  hwl  to  protect  himself  against  his  next  neighbour, 
people  surrounde<l  themsc'lves  with  high  walls,  giving  up  in  this  country 
the  habits  of  their  Celtic  and  Saxon  ancestors,  who  ha<l  wiser  plans  for 
the  disposal  of  human  excreta  than  their  Norman  successors.  Human 
refuse  then  lK>gan  to  be  stored  in  pits  and  ces.spools,  by  whicih  the  subsoil 
in  th<»  t^wns  and  their  innue<1iate  neighl)ourhood  was  polluted,  and  the 
progress  of  epidemics  assisted  whenever  the  meteorologicjd  conditions 
required  for  their  manifestation  arose. 

The  earliest  hygienic  indications  which  are  foun^l  on  recoi'd  are  in 
the  Bible.  Moses,  the  great  Hebrew  law-giver,  onlere<l  that  human 
excreta  should  be  conv<»yed  to  the  earth,  without  the  (;amp,  and  after  the 
settlement  in  the  land  of  Canaan,  without  the  city,  and  all  polluted 
articles,  either  of  clothing  or  anything  else,  well  wa.shed  with  water. 
This  law,  established  by  a  despotic  authority,  involved  two  points, 
l.st,  the  agricultuml  use  of  human  excretii  and  its  immediate  conveyance 
to  the  soil ;  an<l  2ndly,  the  absolute  necessity  of  an  abundant  supply  of 
water. 

As  cultivation  of  the  soil  was  the  main  source  of  wealth  to  the 

Hebniws,  they  soon  bt^came  wealthy,  and  with  riches  came  indolence 

and   neglect  of  the  laws  laid  <lown   by  Moses.     They  allowed  their 

<lwellings  to  be  polluted,  anti  preiwred  the  way  for  their  own  overthrow 

by  agents  style<i  in  Holy  Writ  "  the  armies  of  the  living  God."     That 

Is  to  say,  the  murrain  among  their  ciittle,  the  blasting,  or  blight,  and 

raihlew  upon  vegetation,  with  the  jwilnHT  worm,  the  canker  wonn,  an<l 

the  caterpillar.     Thcjse  were  clearly  the  disetise  germs  which  have  only 

been  scientifically  demonstrate<l   in   recent  years.     It  has  been  proved 

that  their  powers  of  multiplication  are  promoted  by  soil,  air,  and  water 

pollute<l  by  human  excrement,  and  when  these  pollutions  are  prohibited 

by  authority,  and  their  causes  prevente<I,  the  locality  which  expends  the 

necesHjiry  capital  is  ultimately  repaid  a  thousandfold. 

Coming  to  our  own  time,  I  venture  to  asseit  that  a  rate  of  a  shilling 
in  the  pound,  if  jutliciously  dealt  with,  may  be  incurred  with  the  ccTtainty 
that  its  value  will  come  bac*k  again.  It  is  necessaiy  that  this  exp<»n- 
(liture  should  l>e  general  throughout  the  countr}*,  in  order  that  complt^te 
results  may  be  obtaine<l.  The  law  in  this  ccmntry  has  now  deci<le<l  that 
one  locality  sliall  not  pollute  another  by  casting  its  refuse  outside  its  own 
boundary.  It  has  come  to  piiss  that  the  cost  of  sanitary  works,  though 
great  in  the  first  application,  has,  in  those  districts  where  it  has  been 
judiciously  applied,  been  productive  of  immense  pecuniary  benefit  in 
the  saving  from  sickness,  incapacity  from  depreciated  mental  and 
muscular  power,  and  early  death.  But  while  recognising  the  law  as  to 
cleanliness,  the  country  genenilly  has  not  awaken e<  I  to  the  mischiefs 
which  result  from  a  neglect  of  the  other  portion  of  the  onlinance. 
Human  excreta  is  not  as  a  rule  conveyed  to  the  soil,  but  imi)ediments 
are  placed  in  the  way  of  its  utilisation  in  this  manner  by  many  land- 
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«)wuei-s  Hiui  IocaI  iiuthoritH*s,  with  tin?  ivsult  that  agrieultui-al  praluojw 
corivspondingly  <liiiiinish«Ml,  aind  wliih*  |>o|mhition  b<  increasing  the  people 
arc  ri'n<l<*n*(l  nioro  and  more  <h^pcn<h»nt  ujm)!!  foreign  countries  for  their 
fo<xl  supplies.  For  more  than  800  y(»ars  human  onhm»  Ims  been  mainly 
buried  in  the  earth  or  passtMl  away  into  the  sea,  or,  W(»i-se  still,  into  our 
running  streams.  ]iy  these  menus  '*the  armies  of  the  living  God,"  the 
disease  germs  of  mo<h*rn  times,  have  destroyetl  millions  of  people  in  the 
prime  of  life,  and  nature  lias  h*H»n  »ivengc»d  for  the  neglect  of  sanitary 
law.  Every  human  l>eing  discharges  daily  so  many  grains  of  phosphatie 
sidts,  and  of  mat(»rial  which  lx»comes  annuonia.  Anmionia  if  not  at  once 
agrieultui*ally  utilised  is  r(i<luce<l  to  its  elements,  carlwnic  acid  nitrogen 
and  water,  thus  losing  95  per  cent,  of  its  agricultural  value,  while  the 
phosi)hat(is  remain  lo<;ke<l  up  in  the  c(*sspit,  or  pollute  our  water  supplies. 
Phosphates  an?  wanted  for  our  wheat  and  other  crop.s,  and  should  be 
r(»turn(^d  to  the  soil  in  the  form  in  which  they  exist  in  human  excreta. 
Had  this  Ikmmi  <lone,  as  or<UTe<l  by  our  earlie^st  authority  on  hygienic 
law,  the  constant  i-e-application  of  the  salts  would  have  reacted,  on  the 
principle  of  small  profits  antl  ijuick  returns,  to  the  immen.se  lulvantage 
of  the  people  of  the  land. 

There  are  several  denunciations  in  Holy  Writ,  asuallv  omitted  in 
our  public  service.s,  against  those  who  pollute  the  walls  of  the  city  by 
micturition.  No  oni*  can  pass  along  the  streets  of  any  town  or  >'illage 
in  the  kingdom,  after  10  o'clock  at  night,  an<l  especially  after  the  public- 
house  closing  hour,  without  witnessing  the  contimmnce  of  this  tic*-t  in  our 
own  time.  I  cannot  (^xaggemte  tlu»  evil,  or  say  too  much  to  draw  the 
attention  of  local  authoriti(»s  to  the  mi.schiefs  which  i-esult  from  the  <?on- 
tinuance  in  our  cities,  towns,  ancl  villages,  of  this  indecent  habit.  Its 
denunciation  in  Scripture  is  not,  in  my  opinion  (as  genendly  .suppose<l), 
intended  to  indicate  a  judgment  upon  the  people  at  large,  but  for  the 
purpose  of  pointing  out  a  bi'each  of  sanitary  law  in  which  the  drunkanl 
and  the  profligate?  indulged  in  Isnu»l,  as  much  as  they  do  in  Britmn  to-day. 
By  this  act  the  ptisser-by  soon  after  may  inhale  a  material  i*apable  of 
providing  a  forcing  Iwd  for  <liseii.se  germs,  and  allowing  of  the  production 
of  some  of  those  forms  of  influenza  and  other  catarrhal  disoniei*s  which 
are  so  puzzling  to  the  student  in  the  etiology  of  ei)idemic  di.sease,  and 
are  often  the  Iwisis  on  which  is  estiiblished  orgjinit;  disease.  These 
offences  against  <lecency  are  offences  against  the  health  of  the  community, 
and  are  taking  from  the  nation  a  powcjr  to  return  to  agriculture  that 
which  is  requiriMl  for  the  nation's  welfare,  for  the  larger  part  of  the 
agricultural  value  of  sewage  is  found  in  the  urine.  The  denunciation  of 
this  m't  in  Scripture  is  therefore?  calliMl  forth  by  a  disol>edience  to 
hygienic  law. 

The  habit  helps  to  spreiid  infectious  disetuse.  It  also  pi-epares  the 
way  for  famine  by  removing  from  their  proper  place  ingredients  re<]uire<l 
for  the  nourishment  of  plant  life*  in  their  most  available  fonn.  It  if» 
often  said  that  it  will  not  pay  a  locality  to  utilize  its  sewage  in  the 
manner  which  I  tulvocate,  that  to  spc'nd  a  sovereign  in  a  way  only  likely 
to  bi-ing  back  ten  shillings  is  economically  wrong.  This  might  lie  so  if 
then*  were  no  other  contingencies  to  Ix^  consitler(*d.  But  let  me  put  before 
you  the  resultJi  of  sanitation  in  my  own  town,  Orovdon.     A  death-rate  of 
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26  per  thoiisaud  aucl  a  rating  equal  to  ijs.  in  the  pound,  more  than  35  years 
ago,  wa«  followed  by  the  capital  (expenditure  of  some  600,000/.  in  simitary 
works  for  a  population  of  36,000  persons,  gnwlually  increiu'^ing  in  numlxus 
as  the  exix»nditure  went  on.  The  dejith-rate  has  averaged,  for  the  past 
10  years,  14  per  thoiLsand,  and  the  rating  is  at  this  moment  5*.  4f/.,  though, 
in  addition  to  a  high  Metropolitan  Police  rate,  a  School  Board,  public 
baths,  public  librari^^,  and  nine  public  parks  for  the  recreation  of  the 
people  have  l)een  est4\blished  in  the  district.  The  expenditure  on  sanitiuy 
works  gives  a  beneficial  return  to  the  locality  as  well  as  to  the  nation, 
and  haw  added  much  wealth  to  the  district  in  which  the  works  have  be(»n 
carried  out. 

The  people  of  Croy<lon  have  expen<led  some  230,000/.  in  the  pur- 
chase of  land  for  the  purpose  of  sewage  utilization  during  the  past  30 
years.  They  were  prohibited  by  hiw  from  fouling  the  Wandle  river,  and 
injunctions  obtained  against  the  local  authority  1m 'fore  the  year  1860  have 
never  been  dissolved,  yet  the  efHuent  from  the*  sewage  farm  has  b(»en 
discliarged  into  the  Wan<lle,  and  the  authority  has  been  immolested  by 
law  ever  since  they  applie<l  the  sewage  to  the  land  in  the  manner  which 
is  termed  broad  irrigation,  while  the  cost  to  the  ratepayers  (exclusive  of 
the  purchase  of  the  land)  has  never  excetKled  a  twopenny  rate.  What 
have  we  had  for  this  rat(i  ?  Improved  health,  the  employment  of  a  large 
number  of  hands  at  improved  agricultural  wages,  <»xceeding  by  fixo,  times 
the  number  formerly  employed  on  thte  same  land,  a  large  increjise  in  the 
amount  of  meat  and  milk  at  the  service  of  the  people,  and,  so  far,  the 
nation  ensured  against  the  chance  of  evil  from  scarcity.  Surely  these 
results  are  far  in  excess  of  the  burd<»n  imposed.  It  is,  in  my  opinion,  a 
national  mistake  to  allow  the  continuance  of  waste  in  the  face  of  such 
national  advantages. 

Let  me  now  turn  to  the  condition  of  the  Thames.  It  receives  the 
sewage  of  the  metropolis,  which  is  treated  chemiirally  at  an  immense  ('ost 
to  the  London  County  Council.  The  Croydon  local  authority  usihI  a 
lime  proc<^ss  when  the  sewage  was  first  applied  to  the  land,  it  being  tlien 
supposed  to  be  a  necessity  of  the  work.  Some  large  sums  were  annually 
expended  in  this  operation,  and  nuistmce  wjus  actually  pro<luced  by  the 
sanitary  authority  in  the  phices  where  the  thinks  existe<l.  These  were 
removed  some  15  ye^irs  ago,  and  the  sewagt*  has  over  since  been  <lis- 
chargfHl  directly  upon  th(i  land,  without  any  other  pro<*ess  than  a  rough 
straining  through  win^  guards.  Th(;  expense  of  treatmi^nt  in  t^mks  by 
the  lime  proce^ts  has  been  saved,  and  it  hiis  been  dearly  demonstrated  by 
our  experienc(5  that  such  treatm(;nt  is  t-ntirely  unnecessary.  If  fresh 
sewage  Ls  discharged  imnu;diately  upon  the  lan<l  before  putrefaction  has 
commenced,  no  evil  will  result  to  the  locality  to  w^hich  it  is  conveyed. 
If  sewage  is  kept  moving  at  a  fairly  rapid  rate  no  opportunity  for  putre- 
factive action  will  btj  giv<'n,  and  the  s(^wage  may  Ik^  conveyed  40  or  50 
miles  in  either  closed  or  open  courses  with  sjifety,  provided  that  the 
closed  mains  are  kept  filled  with  moving  sewage. 

Let  me  apply  the  principle  of  this  form  of  utilization  to  the  sewage 
of  London.  Tak(»  the  population  at  about  4,000,000.  The  average* 
agricultural   value   of    the   refuse    of   each  in<lividual  may   be  roughly 
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estimated  as  equal  to  that  of  a  sheep  for  the  same  purpose.  This  has 
been  put  at  5*.  i>er  head  by  competent  authority.  Assuming  this  to  be  • 
minimum  vahie,  the  stowage  of  London  is  worth,  in  the  abstract,  a  million 
a  year,  inde|Mmdently  of  the  national  advantages  which  would  result  from 
its  utilization.  Let  us  assume,  for  a  moment,  that  these  advantages 
would  justify  the  nation  in  guarantcHMUg  the  interest  of  3  per  cent,  on 
20,000,000/.  devotiMl  to  such  a  purpose.  If  that  amount  were  judiciously 
ex[>en<hMl  in  promoting  the  Canvey  Island  or  Maplin  Sands'  scheme, 
together  with  the  erection  of  pumping  stations  at  favourable  points  on 
the  present  collecting  sewage  outfalls,  with  covennl  rising  mains  c-onvev- 
ing  the  sewage  to  high  hui<ls  lieyond  the  populous  districts  aroimd  the 
metropolis,  immense  areas  of  barren,  uncultivated  land  might  be  con- 
verted into  farms,  producing  luxuriant  crops,  and  large  agricultural 
populations  wouhl  be  provided  with  the  means  of  subsistence,  while 
increased  supplies  of  milk,  meat,  and  vegetables,  would  be  at  the 
command  of  the  p«x)ple,  and,  so  far,  there  would  be  diminished  scarcity 
of  supplies  in  the  event  of  complications  with  foreign  nations.  ThL«» 
would  help  to  bring  al>out  the  effect**  which  are  expeetcnl  to  rc*sult  from 
the  principle  of  allotments,  now  so  strenuously  urged  upon  Parliament 
by  the  lulvoeatcs  of  healthy  employment  for  the  people.  The  estimrj*  of 
the  Thames  would  be  fn^nl  from  a  condition  which  is  a  standing  disgrace 
to  a  civilizwl  community,  and  which,  if  p(»rs<n*ere<l  in  for  another  half 
century,  will  inevitably  danuige  the  naxigation  of  the  river,  and  con- 
se«|uently  the  trade  of  the  port  of  Lon<lon. 

Seven  or  eight  years  ago  I  acted  as  one  of  a  committee  for  the 
enaction  of  a  third  lunatic  asvlum  for  the  countv  of  Surrev.  We  arranse<l 
for  the  utilization  of  the  s<»wage  of  1,200  inmates  by  broad  irrigation. 
The  area  irrigated  is  absolutely  within  a  stone's  throw  and  in  front  of  its 
principal  entrance.  I  api)en<l  a  letter  receive<l  from  the  medical  super- 
inten<lent  as  to  the  result.  I  may  add  that  the  asylum  has  recently 
passed  out  of  the  civre  of  the  Surrey  magistrates  into  the  hands  of  the 
London  County  Council. 

London  County  Asylum, 

Cane  Hill,  Piu-ley,  R.S.O., 
Dear  Dr.  Carpenter,  April  4,  1891. 

No  n»port  on  the  result  of  our  S4»wage  utilization  has  lK»en  recently 
publisluMl.  The  sewage,  as  you  are  aware,  is  dis}M>se<i  of  here  on  the 
land  by  gravitation.  The  pi>x*(»ss  is  simple  in  the  extreme,  one  man 
managing  the  whole  affair. 

1.  The  health  of  the  population  of  the  asylum  is  unaffecte4l  in 
any  way.  Not  the  slightest  discomfort  or  nuisanci*  arises  from  the 
land  irrigate<l,  and  this  although  it  immediately  aiijoins  the  Brighton 
Road. 

2.  Italian  rvt»  grass  is  grown  in  large  (puuitity,  and  is  consuiue<l  as 
summer  fiHMl  by  the  cows  an<l  hors<»s.  The  portion  irrigated  is  cut  for 
two  years,  then  plouglunl  an<l  cmppe<i  for  the  two  follo\inng  with  roots 
(mangold)  and  oats. 
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3.  FinanciiiUy,  there  is  considerable  profit,  as  the  stock  would 
require  a  much  larg(T  an'a  of  ]an<l  if  fed  by  grazing,  or  else  a  large 
outlay  for  some  substitute  for  the  rye  grass. 

Amount  of  land  irngated,  nine  acres.     Asylum  population,  1,250. 

No  effluent. 

Believe  me, 

Yours  very  truly, 

James  Moody. 

AlK-ut  20  ywirs  ago,  the  burgoma,Hter  of  Dantzig,  with  a  (hiputation 
from  the  governing  bo<ly  of  that  city,  visit^^l  Croydon,  and  inspected  our 
sewage  fann.  As  a  conse<]uen<'e  of  tliat  insi)ection  and  of  other  infor- 
mation afforded  to  tluMU,  a  sewage  farm  has  be(»n  established  at  Dantzig^ 
r  now  publish  a  lett<*r  from  the  manager  of  the  farm. 

Danzig  Sewage  Farm, 
Dear  Sik,  September  1,  1890. 

I  HAVE  been  following,  with   great  interest,  the  ac(?ounts  in  the 
"  Times  "  of  the  meetings  of  the  Sanitar}'  Congre,ss,  and  I  cannot  help 
writing  you  to  confirm,  from  my  experience,  the  views  which  you  have 
expressed,  \'iz.,  "  the  establishment  of  a  numl)er  of  sewage  farms  would 
**  be  lietter.     It  would  l)e  more  desirable,  instea<l  of  wasting  th<»  sewage, 
"  to  distribute*  it  over  an  area  where  it  could  fructify.     With  i)eople  so 
"  much  in  nwd  of  meat  and  milk  jis  Londoners  were,  it  was  criminal  to 
"  destroy  such  a  valuable  means  of  pro<iuction  of  those  connnodities." 
I  have  no  doubt  whatever  the  County  Council  will  soon  l^mi  itself  com- 
pelled  to  do  something  besides   ]K)lluting  the  seaside  as  well   as   the 
Tliames,  and  no  l)etter  l>eginning  could  l)e  made  than  by  carrj'ing  out  the 
Maplin  Sands  or  even  the  Canvey  Island  scheme.     I  am  confident  the 
n»sult  would  Ix*.  sjitisfmrtorv,  and  that  other  sites  woukl  soon  be  offered  or 
foun<l.     It  is  to  me  quite  incomprehensible  that  the  Council  has  taken 
no  opportunity  of  viewing  the  Berlin  sewage  farms,  which,  despite  the 
enormous  outlay,  are  a  most  complete  success.     If  the  1,720,000  in- 
habiUmts  and  ratejMiyers  are  quite  agn»ed  as  to  this,  surely  it  is  worth 
while  looking  at.     Our  farm  here  in  Danzig  has  been  visited  this  year 
by  a  great  number  of  authorities  from  all  partes  of  the  worhl,  exciting 
wonder  as  well  as  interest,  for  year  by  year  the  results  are  more  satis- 
factory^ financially  as  w(?ll  as  agriculturally.     Only  last  week  we  enter- 
tained a   large   party  of  visitors  from  Austria,  who  were  very  much 
astonished  to   find  whole  plantations   of  Edelweiss,  and  to  drink  the 
eapit4Ll  re<l  cmrant  wine  which  is  so  much  est«»med  here,  produccnl  on 
the  sand  of  the  sea  shore   by  the   utilization  of   the   Danzig  sewage. 
iL<«paragus  continues  to  be  one  of  the  best  paying  products,  and  com- 
mands a  much  higher  price  than  that  pro<luced  on  the  inland  farms. 

Yours  respectfully  and  faithfully, 
Alf.  Carpenter,  Esq.,  M.D.  Alex.  Aird. 

In  addition,  I  may  add  the  testimony  given  by  Dr.  C.  E.  Saunders, 
Medical  Superintendent  of  the  Sussex  County  Limatic  Asylum.  When 
the  congress  of  the  Sanitary  Institutt^  was  sitting  at  Brighton  last  year 
he  invited  the  members  to  view  the  irrigated  land  at  Hay  ward's  Heath. 
He  stated  that  the  food  grown  upon  the  farm  had  all  been  consumed, 
directly  or  indirectly,  within  the  asylum,  and  he  poipted  to  the  com- 
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panitivrly  low  d(!ath-r»te  at  the  asylum,  and  the  absence  of  all  zymotic 
inaladios  lis  a  clear  pr<x)i'  that  th(^  foo<l  used  was  free  from  all  dis- 
advantages. 

I  propose  to  deal  with   the  objections   that   have  hcan   made  ou 
sanitary  grounds  to  sewage  farming  in  a  second  paper. 


►♦^  < 


The  Power,  of  Soil  and  Vegetation  combined  to  destroy  Ksease 

(krms,  and  so  to  prevent  the  Possibility  of  the  Spread  of 

Ibthetic  Disease  in  consequence  of  Sewage  Farming. 


BY 


Alfred  Carpenter,  M.D. 


At  the  meeting  of  the  International  Medical  Congress  in  London  i. 
ISHl,  I  ha<l  the  privilege  of  introducing  to  the  notice  of  the  member^?^ 
the  subject  of  sewage  utilization  by  means  of  irrigation.     I  submittw 
nine  j)ropositions,  and  the  evidence  upon  which  those  pro|)ositions  weru-^ 
base<l,  viz.,  the  pnictical  experience  of  21  years'  personal  observation^^ 
upon  the  Croydon  sewag<»   farms.     A  further  experienc<?  of    10  yean^^ 
gaincMl  by  clos(»ly  watching  the  sjime  farms  (th(»  areas   b<?ing  increjisc^i)     * 
has  fully  coufinn<M!  every  wonl  put  lx*fon^  the  gn»at  assembly  of  1^^S1. 
No  essential  part  oi"  that  evidence  has  been  successfully  assaiU^l,  and 
every  wonl  might  b(»  n^}M»at<»d  here  if  it  couhl  be  done  without  loss  of 
time.     I  will  nmew  the  proj)ositions,  so  far  as  they  bear  on  the  power 
of  soils  to  destroy  th(^  germs   which  in  other  i)ositions  an*  capable  of 
spreading  infractions  disease. 

Proposition  1. — That  the  judieiims  application  of  sewjige  in  close 
j)n>ximity  to  dw(»lling-houses  does  not  <le[)n»i*iate  the  health  of  the 
inhabitants.  A  continuation  of  the  table  then  given  of  the  vital  statistics 
of  the  parish  of  Beddington  and  of  the  hamlet  of  Wallington  will  affonl 
proof  of  this  cont^^ntion. 

Beddington. 


Popula- 
tion. 


Rate- 
able 
Value. 


Births. 


Deaths 
under 
lyear. 


Deaths 
over  60. 


Total 
Deaths. 


Birth 
rate. 


Zymotfc 
Dbrase. 


Death 
rate. 


1882 
1883 
1884 
1886 
1886 
1887 
1888 
1889 
1890 
1891 


2,485 

17,689 

1 

6 

3 

18 

26*7 

None. 

2,531 

18,632 

76 

10 

9 

31 

80* 

None. 

— 

19,120 

76 

8 

8 

27 

— 

3 

— 

19,268 

62 

5 

4 

26 

— 

2 

— 

19.684 

78 

9 

8 

31 

— 

6 

2,950 

20.325 

72 

8 

8 

25 

24*4 

2 

3,000 

20,260 

72 

4 

5 

23 

24* 

1 

3,050 

20,166 

58 

3 

3 

12 

19- 

None. 

3,250 

20,216 

61 

6 

6 

16 

18-7 

S 

- 

20.203 

— 

— 

— 

— 

— 

— 

7-2 
12*2 


8-4 
7'6 
8-9 
4-9 
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Wallington. 


Pojpula- 
tion. 

Rate- 
able 
Value. 

Births. 

Deaths 
under 
lyear. 

Deaths 

over  60. 

1 

'   Total 
,  Deaths. 

1 

Birth 
rate. 

Zyiuotio 
Disease. 

Death 
rate. 

1882 

3.007 

£ 
21.012 

89 

12 

10 

43 

29« 

None. 

14*3 

1883       - 

3.0.W 

22.578 

76 

6 

8 

31 

24*5 

None. 

0-1 

188* 

— 

23,217 

92 

10 

8 

38 

2 

4 

1885       . 

— 

23388 

85 

0 

19 

48 

2 

— 

1886 

— 

25370 

110 

8 

14 

33 

— 

1 

— 

18S7       - 

4.900 

26,172 

101 

9 

7 

35 

20-6 

4 

7-1 

1888 

5^500 

26,126 

72 

10 

1 

19 

41 

18-       , 

4 

7-4 

1889       . 

5.600 

26,176 

98 

8 

13 

37 

17*6 

3 

6*6 

1890 

5.900 

26,707 

100 

10      1 

1 

''      1 

.35 

16-9 

6 

6-9 

1891       - 

— 

26,761 

— 

1 
~"      1 

— 

i 

■~~        i 

— 

It  will  be  observ«Hl  from  this  table  that  the  population  has  increased 
iu  a  very  rapid  nitio,  which  is  the  more  manif<\*«t  when  compared  with 
that  of  1861.  Th<»  census  of  that  yt^r  gav<^  a  population  for  the  com- 
bined districts  of  1,557,  and  a  rat^»able  value  of  11,700/.  Notwith- 
st^mding  the  existence  of  the  sewage  farm  within  the  distance  of  less 
than  a  mile  from  the  extn*me  limits  of  the  ilistrict,  there  has  Ikhju  a 
nipid  increase  in  both  population  an<l  rati*able  value.  The  high  birth 
mte  has  natundly  niisinl  the?  <leath  rate,  (piite  in(Iep<?ndently  of  outsi<le 
inHu»*nces,  ami  tlu*  zymotic  rate  includes  diseases  su(;h  as  whooping- 
cough,  whi(!h  cannot  bc»  laid  to  the  charge  of  the  farm. 

Proposition  2. — That  the  judicious  application  of  sewage  to  land 
will  satisfacrtorily  cleanse  the  effluent  wat<»r,  and  fit  it  for  discharge  into 
any  ordinary  rivulet  or  water  cours<i.  Recent  analyses  of  the  Be<l(liugton 
effluent,  show  that  aft<T  31  years  continuous  applic4ition  of  s(?wage  to 
th<»  sam«'  land,  thert^  is  a  persistent  power  in  that  land  to  deal  with  the 
applie<i  sewage  as  satisfactorily  Jis  was  th(5  (Mise  when  it  was  examined 
by  the  River  PoHution  Commissioners  in  1S67,  as  reported  to  Parliament. 
It  may  Ik'  that  the  effluent  has  not  been  at  all  tim(»s  equal  to  these 
analy.ses.  Errors  of  management,  absence  of  manager,  great  niinfall, 
cleansing  of  carriers  after  haymaking  or  grass  cutting,  and  the  flushing 
which  has  to  take  plac<^  after  such  cleansing,  tend  for  the  moment  to 
make  th<»  effluent  chemically  less  sjitisfactory ;  but  in  no  case  has  this 
Ihh'U  more  than  an  acci<lent,  which  can  be,  and  has  been,  wusily  remedied. 
I  uchhI  not  labour  at  this  proposition.  Its  truth  has  Ikhju  abundantly 
(Ipinonstnited  at  other  places  b<»sides  Croydon,  though  not  over  so  long 
u  period  of  time,  and  chemical  analyses  of  a  highly  satisfactory  kind  have 
hf^n  published  in  the  sanitary  journals. 

Proposition  3. — That  vegetables  from  fields  continuously  irrigated 
by  sewage  are  satisfm*tor}'  foo<!  for  man  and  b<»ast ;  that  animals  fed 
mainly  on  sewage  pnxlucc*  are  as  healthy  as  animals  fe<l  on  ordinary' 
agricultural  pro<luce.  I  prove  this  by  the  era[)hatic  statement  that  no 
e\Tl  effects  have  l>een  shown  to  hav(^  followed  from  the  consumption  (»f 
the  food  which  has  been  grown  upon  the  GOO  acres  of  lan<l  irrigate  }>j 
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tli<'  Cn>y(loii  sowago,  or  on  the  1,200  iktoh  iirigHtecl  by  the  Birminghtm 
Corponitioii.  Tin*  iiiiinensr  ({uaiititios  of  foo<l  in  the  vray  of  meat  and 
milk  n'sulting  from  tlic»s«'  largo  an'as  must  have*  shown  ex'idenco  of  tbnr 
unsoun<hM»ss,  if  any  Inul  n^ally  cxisti^l.  If,  in  atUiition  to  thi^s  I  take 
the*  (fvi(l<»n<H»  affonled  by  medical  sniK*rinton<lont.H  of  lunatic  asylums^ 
such  as  that  given  in  ScptcmlKT  by  Dr.  C  E.  Saunders  at  Haj-wanb 
Heath,  and  Dr.  Moixlv  at  Cane  Hill,  it  will  not  1k»  no<»<»s.sttn'  to  write 
mon>  to  refute  the  imaginary  notions  of  thosi*  who  assume  that  sewagp- 
grow^n  pro<luc<»  must  \h*  unwholesome. 

Proposition  4. — That  excn'tions  of  thos<*  suffering  from  infectMMM 
and  <'pidemic  disi'ase,  when  distribut4*d  u]K)n  land,  as  in  broad  irrigation, 
ar<»  immediat»»ly  i-endenNl  innocuous.  If  rightly  <lealt  with  they  caiinot 
spread  such  <lis«'aM's  to  thos**  employisl  on  the  farm,  or  injun»  tha»«o  who 
consuuK?  th(»  prcnhu'e,  or  set  up  similar  disi'ase  in  those*  living  on  tlie 
confines  of  the  farm.  Xo  evidence  has  lH»en  adduetnl  to  contradict  thi» 
propositiim.  I  apj)end  extracts  from  the  n'ports  <»f  the  medical  officer 
of  health,  who,  acting  for  the  rund  sjuiitary  authority,  was  not  uimIpt 
the  jurisdiction  of  tlu»  (Voydon  authority,  and  then*fore  gave  an 
in<le]M*ndent  opinirm. 

Mr.  Cressy  ivpoi*t<Hl  (La<ly  Day,  1S83)  :  "I  Imve  to  rejwrt  for  the 
**  y(»ar  1882,  an  imnnniity  from  fever  of  ev<Ty  kind.  The  an*a  n*ix>rted 
"  upon  includes  an  asylum  of  170  girls  fi'om  8  to  1(5  years  of  ag<*,  which 
"  has  a  i-emarkabh'  frcKnlom  fi*om  zymotic  dismse."  This  {Nimgniph 
n»f<'rs  to  the  Be<ldington  Female  Orphan  Asylum,  a  builtliug  contaiiuing 
n(»arly  200  occupants,  and  pla<*<^l  at  th«»  south-west  (»onier  of  the  farnj, 
separateel  by  a  small  brook  fn)m  fields  fiv<pu»ntly  un<ler  irrigation;  and 
a  north-east  wind  carri»»s  with  it  anv  miasnui  iM*(Hhu*e4l  bv  more  tlwn 
half  a  mile  of  irrigate<l  land. 

In  1883  there  was  no  outbn^ak  ivport^^l  excej)t  one,  which  the 
medical  officer  consi<i(»n*<l  to  have  Imhmi  caus<'<l  by  iK)llute<l  watcT  There 
were  t\%o  cases  of  eiiteric  fev(T  n'sulting  in  one  death. 

In  H85,  six  cases  of  diphtheria  wen»  report<Ml  as  arising  in  South 
He.ldington,  in  houses  at  a  high  l(»vel  on  the  chalk  (a  point  the  most 
distant  in  the  parish  from  the  farm)  trace<l  to  local  j«»anit4»ry  defcH.»ts. 

As  to  188(5,  Mr.  (Vessy  n»ports:  "There  has  Ix^'u  no  outbntik  of 
*'  zymotic  dis(»ase.  A  cjise  of  diphtheria  did  anse  which  wjis  imiM>rt4Hl, 
"  but  then*  was  no  extension.'*  Mr.  (.^n»ssy,  taking  a  .survev  in  con- 
chuHng  his  report  says  :  "  The  district  hjis  In^en  very  fiv<^  from  infectious 


disease." 


Ii»  1887,  two  cases  of  typhoid,  one  IxMug  fatal,  were  report e< I,  and 
n^ferred  to  dirty  hand-flusluHl  w.c.'s,  "  The  reconi,  as  far  ns  inf(H*tious 
d^8(»jise  is  concerned,"  says,  Mr.  Cr(»ssy,  "  speaks  for  its(»lf." 

In  1888,  he  says:  "I  find  the  health  of  my  liistrict  even  better 
than  hist  year." 

Thesi-*  reports  coirobonite  tin*  view  j)ut  forth  in  1881  to  the  fullest 
extent.  It  is  tnie  that  a  new  medical  officer  of  health  has  Ikh^u  recently 
app(»iuted,  who  sigualisi^l  his  first  n»port  by  a  suggestion  that  as  he  liad 
l>tKMi  unable  to  trac<»  an  outbreak  of  scarlatina  in  the  Be<ldington  Female 
Orphan  Asyhnn,  it  might  Ix^  produced  by  <»manations  from  the  Crovdon 
sewage  farm.     This  opinion  is  not  supported  by  evidence  worthy  of 
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csredence : — (1.)  If  it  were  tnie,  scarlatina  must  have  continnoiiHly  affec^twl 
the  inmatoH  of  the  school,  anci  but  few,  if  any,  of  the  children  sent  there 
would  have  eJK^ped  the  <lisease.  The  lat(»  Mr.  Cressy's  reports  ciircictly 
contradict  this  theory.  (2.)  There  are  living  on  the  farm  st^veral 
families  of  children  ;  most  of  them  have  not  bcien  affected  by  scarlatina. 
(3.)  Considerable  numbers  of  children  at  Hackbridge  on  the  west,  and 
at  Waddon  on  the  east,  have  never  suffereil  from  scarlatina ;  and  the 
South  Norwoo<l  district  of  Croydon,  which  is  close  to  the  South  Norwood 
farm,  has  been  singularly  free  from  this  disease  as  compan?d  with  other 
districts,  and  even  with  other  parts  of  the  borough  of  Croydon  where 
scarlatina  does  not  exist  to  anything  like  the  extent  found  where  there 
are  no  sewage  farms.  This  clearly  shows  that  the  germs  which  promote 
the  spread  of  scarlatina  are  not  multij))ied  in  areas  <levoted  to  broad 
irrigation,  and  it  may  be  fairly  assume<l  that  the  allied  zymotic  disonlers 
are  not  capable  of  pro^iagation  from  such  areas,  otherwise  those  <liseases 
would  be  found  to  be  more  prevalent  among  the  neighbouring  residents 
than  elsewhere.  This  is  certainly  not  the  case  at  Beddington  or  !N'orwoo<l, 
or  in  the  neighbourhood  of  any  other  sewage  farm  with  which  I  am 
acquainted.  Yet  cases  of  scarlatina  do  occur  in  the  borough  of  Croydon, 
ui  sufficient  numbers  for  me  to  say  that  in  no  single  month  in  tuiy  year 
have  the  excreta  of  scarlatina  patients  failed  to  reach  the  farm  at 
Beddington. 

Surelv  this  evidence  must  l)e  conclusive.  I  contend  that  the  excreta 
of  infectious  jmtients  are  not  capable  of  sprea<ling  infectious  disease 
unless  they  have  undergone  a  zymosis,  which  cannot  take  place  if  the 
excreta  are  cooled  at  once,  jujrate<l  as  they  are  on  the  surface  of  the  soil, 
and  brought  into  contact  with  the  humus  of  the  earth  and  the  rootlets 
of  the  growing  croixs.  An  experience  of  31  years  has  not  produc»e<l  any 
evidence  to  contradict  this  proiwsition.  Sewage  must  be  kept  near  to 
the  surface  of  the  soil  so  as  to  have  the  mlvantage  of  sunlight,  air,  and 
vegetable  life.  If  sewage  percolates  <leep  into  the  soil  out  of  reach  of 
lir  and  light,  the  ova  of  disease  germs  may  be  preserved  ready  for  use 
upon  some  other  opportunity,  and  possibly  carried  away  in  the  effluent 
water.  It  is  requisite,  therefore,  that  ova  be  destroyed  as  well  as  the 
germs  themselves.  This  destruction  is  best  effected  by  vegetable  life, 
and  the  means  wherebv  this  comes  about  are  most  numerous  on  the 

w 

surface  of  the  soil  itself. 

In  close  proximity  to  the  north-western  border  of  the  farm  is  the 

populous  village  of  Mitcham.     Hear  what  Mr.  Marshall,  the  medical 

officer  of  health,  reported  to  the  rural  sanitary  authority  in  the  spring 

of  this  year.     "  Considering  the  amount  of  sickness  at  the  beginning  of 

the  year  as  due  to  the  prevalence  of  the  influenza,"  and  at  the  end  of  the 

year  to  the  "  severity  of  the  weather,  I  think  the  mortality  very  moderate, 

"  as  was   also    the  amount   throughout   the   year  of   zymotic  disease. 

**  There  has  been  in  the  district  scarlet  fever  of  a  mild  type,  and  only 

"  one  death  is  recorded." 

Birth  rate  for  year  emling  31st  March  1891  -     29*51 

Death  rate  „  „  „         -  ^11*  93 

The  |)opulation  of  Mitcham  is  estimated  at  about  12,5(K). 
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Pro|)Osition  5. — When  examining  into  this  subject  some  jean  ago,  I 
carrie<l  out  a  series  of  obsen-ations  \\\yo\\  the  power  of  rye  grass  to  deal 
with  the  orgjinisnis  found  in  sewage.  A  eubie  xbtA  of  soil  from  Bed- 
dington  was  plawnl  in  a  container  and  sown  with  rye  grass.  The  se«<k 
wen»  treat<Hi  every  day  with  sewage  ilressings,  and  the  application  con- 
tinued untii  effluent  a|»|)eare<l  at  the  pro\ided  outlet.  The  applied  sewage 
was  of  the  onlinarv  character ;  but  occasionally  urine,  swarming  with 
bacteria,  was  added.  Microscopic  examination  of  the  effluent  failed  to 
discover  any  of  thes<*  organisms  in  the  liquid,  even  after  it  had  been 
kept  for  thn*e  days.  The  liest  time  to  see  the  reason  of  this  exemption 
is  about  the  time  at  wliich  the  plant  comes  into  flower.  If  the  surface 
of  tlie  field  is  then  closelv  examined,  it  will  be  seen  to  be  covered  bv  a 
felt  like  mass  of  minute  nwlicles  extending  from  the  plant  at  the  point 
at  which  it  is  attacheil  to  the  soil.  As  the  .<«ewage  is  applied,  the  rootlets 
seem  to  be  endowe<l  with  life,  to  be<'ome  mobile  ;  the  bacteria  wlhere  to 
them  as  they  jia-ss  with  the  sewage  through  the  living  filter,  and  if  these 
rootlets  are  examined  through  a  magnifying  glass,  the  germs  are  seen  in 
an  liour  or  two  to  disap|x»ar  from  view,  as  if  digeste<l  by  the  plant  itself. 
Hence  I  Imve  pn»sume<l  to  apply  to  rye  gra.ss  the  term  carnivorous. 

It  is  by  this  natural  process  that  the  ova  of  diseiu«e  germs  are 
reniove<l  from  the  sewage,  and  the  effluent  satisfactorily  cleansed.  A 
similar  result  occurs  when  vegetable  lif<»  is  not  active.  The  ulinic  .salts 
in  the  upfM^r  jKirt  of  the  soil  have  an  attraction  for  living  organisms 
similar  to  that  <*xisting  in  living  veget4d)le  ro<jt  fibres.  This  humus  is 
onlv  to  1k^  found  on  th<'  surfa<*e  of  the  field,  an<l  this  is  the  reason  whv 
scjwage  must  not  be  allowed  to  filter  deep  into  the  soil.  Intermittent 
downward  filtmtion  is  not  sjife  in  its  results,  bei*ause  the  cleansing  power 
of  the  hiunus  may  Ix*  overtaken,  and  disejise  germs  escape  with  the 
eftluent. 

A  microscopic  examination  of  the  soil  from  Beddington,  showed 
myriacls  of  living  orgjinisnis  within  the  first  three  inches  of  the  surface. 
At  a  depth  of  one  foe  it  there  were  found  not  to  1m»  more  than  a  tenth 
part  of  thosi*  ne^irer  the  surface.  At  two  ft»et  dei»p  they  were  much  less 
numerous;  at  th(»  depth  of  a  yard  they  wen*  sometimes  absent  altogether, 
though  the  surface*  hml  Ixmmi  irrigat(Ml,  mon»  or  less,  during  the  whole  of 
the  year  prece<ling  that  in  which  these  ex|MTiments  were  carried  out. 
The  bacteria  found  in  the  soil  evidently  feed  ujx>n  the  organic  matter 
contained  in  the  sewage,  and  change  it  into  elements  fitted  for  plant 
use.  It  is  thus  that  nature  protects  us  from  the  natuml  consequences 
of  animal  existence.  We  have  onlv  to  see  that  the  laws  of  the  universe 
an*  obeyed,  and  we  then  escaj^e  from  tlu*  incidence  of  those  diseases 
which  disobedience  entails.  At  the  same  time  we  grow  increasing 
quantities  of  food  for  thost^  who  produce  the  sewage. 

The  proposition,  therefon%  is — S(»wage  when  kept  in  motion  and 
quickly  brought  into  contact  with  soil  and  vegetable  life  is  changed  in 
a  direction  contrary  to  tlint  which  is  neccss'iry  for  the  propagation  of 
disease  germs.  It  has  Ixmmi  assert(»d  that  parasitic  diseases  are  spread 
by  sewage  farms.  I  p<'rsistently  sear<*he<l  for  eWdence  of  this  before 
the  year  1875,  and  have  continue<l  my  observations  since.     1  have  not 
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met  with  aises  of  taenia  solium^  or  tji|M»-worni,  in  ( Voydon  ;  tlion*  is  no 
evidence  of  its  existence  in  the  ea»*e  Ixwiks  of  t]u»  niedienl  officers  n»j)ort- 
ing  to  the  destitution  authority  (Boanl  of  Guardians).  If  ca^*es  had 
existe<l,  some  notice  of  them  must  have  lx»en  found.  I  plac»ed  a  mass  of 
evidence  on  this  [X)int  in  the  binds  of  the  late  Dr.  Cohbold,  and  invited 
him  to  come  down  and  examine  for  himself  a  large  heixl  of  oxen  about 
to  be  slaughtered,  whi<.'h  had  l)een  brtMl  and  grown  on  the  Croydon  farm. 
Dr.  Cobbold  at  that  time  was  in  Iwid  health  and  could  not  come ;  but,  in 
a  letter  to  me,  he  withiircw  the  charges  he  had  mivde  suggesting  possible 
evils  attendant  on  the  establishment  of  sc^wage  farms. 

A  micrascopic  examination  of  the  iiesh  of  those  animals  did  not 
show  a  pjirticle  of  (jvidencc  in  supjwrt  of  the  allegations. 

To  conclude,  I  have  put  befon^  you  a  survey  of  every  ]>oint  btiariug 
on  the  hygiene  of  sewag<»  farming,  and  I  claim  to  have  proved  that  the 
utilization  of  sewage  in  the  manner  indicated  is  a  national  ml  vantage. 


->--., 


DISCUSSION. 

Sir  Henry  Roscoe  hoped  the  discussion  would  take  a  purely 
scientific  direction.  He  regretted  the  absence  of  Dr.  Dupr^  on  account  of 
ill-health,  as  ho  had  undertaken  to  bring  before  the  Section  the  present 
mode  of  treatment  of  the  London  sewage.  He,  the  President,  had  not 
boon  an  advocate  of  the  mode  of  treatment  adopted  by  the  late  Metropoli- 
tan Board  of  Works  and  continued  by  the  London  County  Council,  and 
ho  therefore  the  more  regretted  that  the  subject  could  not  be  fully  dis- 
cussed, llie  President  called  attention  to  what  he  considered  a  most 
admirable  report  on  sewage,  which  had  just  reached  him,  by  the  State 
Board  of  Health  of  Massachusetts.  From  the  most  elaborate  series  of 
experiments,  both  chemical  and  bacteriological,  made  upon  the  .system  of 
intermittent  filtration,  a  most  important  fact  was  brought  out  which  had 
hitherto  been  overlooked,  namely,  that  in  the  process  of  the  filtration  of 
sewage  through  sand  the  action  is  not  merely  a  straining  out  of  the 
suspended  particles,  nor  is  it  a  merely  chemical  one ;  but  by  far  the  most 
important  action  is  a  purely  biological  one,  inasmuch  as  each  grain  of 
Band  appears  to  become  the  nucleus  of  a  peculiar  condition  of  the  nitrify- 
ing organism,  the  activity  of  which  l^rings  about  the  nitrification  and 
purification  of  the  sewage  applied  to  the  filter.  Air  is  absolutely  neces- 
sary for  this  process  of  purification,  and  hence  the  importance  of  the 
filtration  being  intermittent.  He  believed  the  Section  would  be  interested 
to  hear  the  results  of  this  important  investigation,  and  that  the  Section 
would  congratulate  this  American  Congress  on  the  remarkable  work 
which  they  had  carried  out. 

Xr.  E.  Alfred  Bochling,  C.E.,  said :  Difficulties  with  the  Leices- 
ter sewage,  where  he  had  been  connected  with  the  public  works  of  the 
town,  and  where  since  1865  almost  every  known  chemical  process  had 
been  tried  and  had  signally  failed,  had  forced  the  subject  of  sewage 
farming  upon  his  notice;  and  the  i^erlin  farms  being  the  largest  in 
existence,  he  had  very  carefully  inquired  into  their  working  since  their 
establishment.  The  Berlin  Municipal  Authorities,  and  especially  Hcrr 
Harggraff,  the  Commissioner  of  the  Farming  Committee  of  the  City 
Council,  had  generously  placed  a  large  amount  of  information  concerning 
the  farms  in  his  hands  by  supplying  him  with  plans  and   the  yearly 
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rejKirtfl,  from  which  he  harl  absti'ac-ted  the  following  information :  Tho 
total  urea  of  thr;  irrigation  farms  has  now  reached  18,796  acres,  hot  of  this 
total  only  7,942  acres  arc  sewaged  at  present ;  the  rest  is  being  prepan^ 
as  necessity  occurs,  the  drainage  of  the  city  being  extended  every  year. 
^J'ho  land  is  bonght  when  a  saitable  opportunity  offers,  and  is  farmed  in 
tlie  ordinary  way  until  reciuired  for  the  di8[)08al  of  sewage.  The  7,942 
acres  sewaged  at  j)resent  arc  all  in  the  four  original  sewage  farms,  which 
have  an  ai*ea  of  11,016  acres  ;  nearly  all  the  sewage-treated  land  is  nnder- 
drained.  Tho  following  details  refer  solely  to  tho  four  original  farms : 
In  Berlin  all  the  li(|uid  refuse  from  the  houses  goes  into  the  sewers  and  ia, 
together  with  some  |)ortion  of  the  storm-water,  lifted  onto  the  farms  by 
j)owerfnl  machinery.  The  two  southern  farms  are  about  12  miles,  and  the 
two  northern  farms  only  about  six  miles,  from  the  heart  of  the  town. 
During  the  year  1889  90  (from  1st  April  1889  to  Slst  March  1890,  the 
official  year)  the  sewa^^e  occupied  about  10  to  12  hours  in  traversing  the 
distance  from  the  pumping  stntion  to  the  southem  farms.  The  subsoil 
on  the  farms  is  chiefly  sand,  passing  in  places  to  sandy  loam  or  loamy 
sand.  There  are  three  different  modes  of  applying  the  sewage  to  the 
land,  viz.,  in  sloping  grass  plots  (broad  irrigation) ;  in  nearly  level  beds 
(filtration);  and  in  perfectly  level  tanks  (filtration).  In  broad  irrigation 
tlie  sewage  enters  the  plot  at  the  top,  fills  a  small  trench,  and  flows  in  a 
thin  layer  down  hill.  In  filtration  the  land  is  divided  into  ridges  about 
one  yard  wide,  separated  from  each  other  by  a  trench,  the  ridges  being 
generally  planted  with  root  crops,  and  tho  sewage  is  allowed  to  fill  the 
trench  (mly,  in  which  it  has  to  stand,  getting  sideways  at  tho  root  of  the 
crops  but  not  coming  into  direct  contact  with  the  plant,  and  filtering 
away  into  the  subsoil.  In  winter,  when  the  ground  is  frozen  to  such  a 
depth  as  to  make  irrigation  impossible,  the  sewage  is  turned  into  largo 
earthen  tanks  in  which  it  stands  till  it  has  all  disapjwared  in  tho  subsoil. 
This  mode  of  application  is  limited  only  to  times  of  severe  frost,  and  the 
area  on  which  it  is  practised  is  only  about  one-twentieth  of  that  specially 
prepared  for  sewage  treatment ;  as  might  be  expected,  it  does  not  purify 
tho  sewage  to  such  an  extent  as  either  of  the  other  modes.  The  expenses 
in  connexion  with  the  purchase  and  laying  out  were  as  follows  (up  to 
31st  March  1890)  :— 

Purchase,  40/.  9*.  9(1.  per  aero ;  distribution  of  sewage,  13/.  9*.  lOd. 
per  acre;  laying  out,  8/.  I2s.  2d.  per  acre;  draining  land,  61.  Itt. 
per  acre ;  sundry  expenses,  4/.  9s.  Sd.  per  acre :  Total  73/.  2«.  3rf. 
per  acre. 

The  total  quantity  of  sewage  disposed  of  on  the  farms  since  their 
establishment  has  been  350.673,798  tons ;  and  though  they  have  dealt 
with  this  large  amount,  the  land  does  its  work  to-day  as  well  as  ever  it 
did  before.  The  farms  were  practically  not  complete  till  1885,  and  in 
the  first  year  of  complete  fjirming  (year  ending  31st  March  1886)  a  profit, 
in  management  only,  of  1,509/.  was  realised,  whilst  in  the  year  ending 
March  1889,  a  profit  of  11,511/.  was  realised.  If  annual  payments  for 
capital  expenditure  are  t«ken  into  consideration,  all  the  profit  of  course 
disapjHjars  and  is,  indeed,  changed  into  a  loss ;  but  even  then  it  took 
only  a  rate  of  from  0*82  to  0*97  of  a  penny  in  the  £  of  the  rateable  value 
of  pn)perty  connei^ted  with  the  sewers  to  make  up  for  the  deficiency  in 
the  years  1885-90.  The  total  expenditure  for  sewerage  and  sewage 
disposal  works  has  now  rt^aohed  the  sum  of  4,080,-l^iO/.  Professor 
l>.  Sftlkowski.  of  tho  Herlii»  Tnivcrsity.  has  carried  on  a  systematic 
invof«tigiUton  of  tho  et)hiont  waters  from  the  farms,  and  hai  made 
Hltogethor  2V>(>  annlys«»s  ^up  to  3lst   March   1890) ;  fn^m  these  it  appears 


The  Power  of  Soil  and  Vegetatioiij  S^c.  61 

that  grass  plots  (broad  irrigation)  have  alistractcd  93*89  por  cout.  of 
organic  pollution — as  expressed  in  parts  of  permanganate  of  potash — 
and  9815  per  cent,  of  organic  ammonia ;  beds  (filtration)  have  abstracted 
92*56  per  cent,  of  organic  pollntion — as  expressed  in  parts  of  perman- 
ganate of  potash — and  97*72  per  cent,  of  organic  ammonia ;  tanks  have 
only  abstracted  82*60  per  cent,  of  organic  pollution.  In  connexion  with 
the  sewage  farms  the  authorities  have  established  a  perfect  system  of 
recording  not  only  all  deaths  but  also  all  cases  of  sickness.  Between 
1885  and  1889  the  average  population  per  annum  on  the  farms  was  968 
men,  825  women,  and  327  children,  or  a  total  of  1,580  (61  per  cent,  men, 
18  per  cent,  women,  and  21  per  cent,  children) ;  but  of  the  total  grown- 
up male  population  of  968,  850  are  **  correctionists  "  (street  loafers,  &c.) 
impoverished  in  health.  The  death-rates  per  1,000  for  all  classes  were 
11-24  in  1885,  9*22  in  1886, 1483  in  1887,  6*79  in  1888,  and  4*81  in  1889. 
For  the  seven  principal  zymotics  the  death-rates  per  1,000  were  4*32  in 
1885,  3*69  in  1886,  415  in  1887,  113  in  1888,  and  nothing  at  all  in  1889 ; 
or,  if  the  cases  are  enumerated,  there  were  in  this  period  (1885  to  1889) 
seven  deaths  from  scarlet  fever,  nine  from  diphtheria,  one  from  typhoid, 
and  three  from  diarrhcsa,  all,  without  exception,  among  children  under 
15  years  of  age.  In  1889  there  was  a  somewhat  severe  epidemic  of 
typhoid  fever  in  the  city  of  Berlin,  but  not  one  case  of  typhoid  fever  was 
reported  on  the  farm. 

Dr.  J.  E.  Gilbert  said  that,  dismissing  the  subject  of  the  methods 
of  chemical  treatment  of  sewage  as  a  means  of  purification  or  of  utilisa- 
tion, as  of  comparatively  temporary  or  limited  utility,  he  would  confine 
his  attention  to  the  application  of  sewage  to  the  land.    The  two  questions, 
of  purification  and  of  utilisation,  must  to  a  certain  extent  be  viewed 
separately.     If  the  position  of  a  town  were  such  that  sufficient  land  for 
utilisation  could  not  be  obtained  or  reached  without  prohibitive  expense, 
inmost  cases  enough  might  be  available  for  purification  to  the  extent 
necessary'  to  allow  of  the  effluent  passing  into  a  river.     Sometimes  more 
or  less  utilisation  may  at  the  same  time  be  combined.     When,  however, 
utilisation  is  a  prominent  object  much  more  laud  is  essential.     But  if,  as 
should  be  the  case,  the  application  is  mainly  restricted  to  the  growth  of 
succulent  crops,  the  area  nccessaiy  would  be  much  less  than  were  the 
arrangements  made  with  tlie  object  of  including  the  growth  of  ripened 
crops,  which  require,  and  will  ])ear,  much  less  water.    At  the  same  time, 
assuming  the  scheme  to  be  sj)ecially  adapted  for  the  growth  of  succulent 
crops,  and  mainly  for  the  production  of  milk  and  meat,  more  or  less  land 
might  sometimes  be  devoted  within  the  area  to  the  growth  of  grain  or 
other  ripened  crops  by  limited  irrigation,  or  by  the  use  of  the  manure 
of  the  animals  fed,  if  this  be  not  made  to  contribute  to  the  sewage.     So 
far  as  we  at  present  know,  the  purification  necessary  to  allow  of  the 
effluent  being  discharged  into  a  river  is  reached  when  practically  the 
whole  of  the  soluble  organic  nitrogen  is  oxidized  into  nitric  acid  ;  and  in 
our  climate  it  would  only  be  for  short  periods  of  the  winter  that  this 
result  would  not  be  sufficiently  attained  under  proper  management.    A 
question  arises,  however,  whether — although  all  the  nitrogenous  com- 
pounds were  oxidized — all  injurious  organisms  would  bo  removed,  and 
this  is  a  point  requiring  further  investigation.     But  obviously  it  would 
be  an  advantage  if  the  organibms   efl'octing  the  several   stages  of  the 
nitrification  j)roce88  were  not  removed,  but  passed  into  the  river.    There 
can  be  no  doubt  that,  although  purification  is  of  first  importance,  utilisa- 
tion  for  succulent  crops,  which  would  take  up  the  manurial  matters  more 
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of  a  commercial  element  iuto  the  discussion,  as  the  scientific  aspect  of 
the  case  ehonld  not  be  mingled  with  tbe  commercial. 

Dr.  Alfred  Carpenter  stated  that  the  crude  matters  are  fit^t 
removed  from  the  Croydon  sewage,  and  the  latter  then  passed  directly 
on  to  the  land.  With  regard  to  the  statement  that  people  would  not  care 
to  live  near  a  sewage  farm,  ho  pointed  out  that  there  were  many  villas 
around  the  Beddington  farm. 

Dr.  S*  Eaughton  was  prepared  to  provisionally  support  the  use 
of  sewage  by  spreading  it  over  sewage  farms,  but  did  not  consider  all 
localities  suitable  for  the  purpose,  and  hoped  the  day  would  come  when 
the  dry  method  woald  be  perfected,  and  the  so-called  sewage  system 
would  be  superseded  by  the  no-sewage  system. 

Alderman  Boolton  (Corporation  of  Bnrslem)  stateil  that  the 
irrigation  system  had  been  adopted  at  Burslem  with  great  success,  but 
deprecated  the  fact  that  the  land  obtainable  for  this  purpose  was  always 
sold  at  much  higher  than  the  market  price. 

Xr.  Cripps  (Tottenham)  pointed  out  that  the  system  mentioned 
in  Dr.  Thresh's  paper  as  being  in  use  at  'l^ottenham  had  now  been 
given  up,  and  that  Tottenham  had  paid  a  fine  of  30,0O0Z.  to  join  thu 
Metropolitan  sewage  system. 


-o  — -ij.-cc*;:-.: 


Thursday,  13th  August,  1891. 


The  Prasidont,  Sir  H.  RoscoE,  in  the  Chair. 
♦•«•> 

Eritische  und  ezperimentelle  Stndien  uber  die  hygienische 

Bedentnng  des  Enpfers. 

VON 

Professor  Dr.  K.  B.  Lehmann,  Vorstand  dcs  hygienisehen  Institnts, 

Wiirzburg. 


Seit  der  Mitte  dos  vorigen  Jahrhunderts  besehaftigt  die  Kupfor- 
frage  die  wissenschaftliche  Welt.  Bis  zu  don  fiinfziger  Jahren  (lies<»s 
Jahrhunderts  war  das  Dogma  von  der  hohen  Gefiihrlichkeit  des 
Kapfers  trotz  vereinz(»lter  AVidersprii(?h(^  unbefangener  Beobachter 
(z.  B.  EUert)  allgemein  a<jceptirt,  dann  folgte  eiiie  gewaltige  Kejiction, 
(lie  in  dem  Satze  gipfelte :  '^  Kupfer  ist  kein  Gift''  Nani«»ntlieh 
Erfahrungen  practischer  Aerzt«  iiber  die  Ungefahrlichkeit  der  An- 
wendung  selbst  hoher  Kupferdoaen  bei  dor  Behandlnng  voii  Croup 
waren  unvereinbar  mit  <ler  Lehre  von  der  hohen  Giftigkeit. 

Die  sorgfaltigeu  Arbeiten  der  letztt^n  Jahrzehnte,  unter  denen 
namentlieh  die  von  Toussaiut,  Galippe  und  Dn  Moulin  geuannt  sein 
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mogiMi,  liaben  weitoiv  Klariing  gobrat-ht.  A.  Chmtier's  vewlienstvolle 
S<']irift  "  L<»  Ciiivre  et  le  Plomh "  hat  in  weitoren  Kreisen  maassvoUe 
AiisehHuiiiigen  iibor  clio  wahre  toxicologiscbo  Be<leutung  iles  Kupfere 
zu  verbrciiton  gosiiebt. 

Dersi*1l)o  Alitor  hatte  auch  uiit  Bouohanlat  auf  dem  hygieuisehon 
intcrnatioimleii  Congress  in  Paris  1S7H  die  Reverclissagcfrage  zu 
Yiehandebi,  die  er  ini  Sinne  eines  CoInpronlis^^es  zu  losen  vorairbbig : 
Es  sollten  bis  18  nig.  Kupfer  (die  ©erade  fiir  ErbwMi  binreichencle 
Menge)  pro  Kilo  Geiniise  zugelassen  w(»nlen.  Da  Bobnen  mehr 
Kupfer  zu  ibrer  Griinfarbung  bediiiien,  als  Erbs4»n,  so  sind  jetzt,  ineines 
Wissens,  40  nig.  Kupfer  pro  Kilo  Geiniis<^  in  Fniiikmch  zngebisscn. 

Aber  trotz  dieser  Aufklarungen  iin<iet  man  noc*b  in  <lon  weiU»«ton 
Kreisen  UnklarlH»it  in  der  Kupferfnige.  Wie  weit  die  Ansicbten  unt4»r 
borvorrag(»nden  Aerzten  und  Toxieologen  nocb  auseinander  gehon, 
lx»wies  aufs  Klarste  die  fast  endlose  Debatte  <ler  l>elgis<rben  Academie 
1SH4,  <lie  iiber  <lie  Fnige  des  Ministers  eiitbrannte,  ob  ein  Knpferzusatz 
zu  Xabrungsmitteln  als  gesuiKlbeitsscbiidlich  zu  l)etraebten  sei. 

Du  Moulin  vertnU,  von  einigen  Collegen  unterstiitzt,  die  These : 
"  Kupfer  ist  kein  Gift "  bis  in  alio  Cons<*<iuenzen,  wurde  aber  von  <ler 
Melirheit  iiberstininit.  Do(jh  gingen  <lie  Ansiehten  seiner  Gegner  weit 
nuseinander,  es  fanden  sicb  alle  denklmren  Al>stufungen  <ler  Bcnirt^^ilung 
<le.s  Kupfers  von  der  aeliten  Cupropbobie  bis  zur  kritiscdien  Wunligung 
<ler  wirkliob  nacbgewiesenen  Sebiitiliehkeiten  nel)en  einander  vertn»ten. 
Der  Besehluss  laut4»te:  "Es  sei  deni  Minister  zu  empfeblen,  jwle 
"  AnwcMidung  von  Kupferstdzen  zu  Speisezweoken  zu  v(Tbieten,  da  sie 
"  scbiidlieb  seien."* 

Die  Darst^'llung  allcM-  Autoivn  leidet  unter  »leiu  in  der  Littenitur 
stets  liervortretenden  Widerspruebe : 

So  viele  therniM'Utisclu^  und  ex|)erini«»ntelb»  Ei-fabrungen  sebeinen 
ein(*  relative  UnscbaiUiebkeit  <l<»s  Kupfers  bewiesen  zu  lialn^n,  <laneben 
entbalt  bis  in  <lie  allerneueste  Zeit  die  Litteratur  foilwahren<l  vereinzeltc 
Beriiibto  iiber  scbwei'ste  akute  Vergiftungen  dureh  relativ  geringfiigige 
Kupferdosen.  Die  Unsieberheit  der  Verfasser  der  Lebrbiieher  tritt 
audi  in  den  geriohtsarztli(;ben  Gutacbten  inaner  wieder  zu  Tago.  Aueb 
die  Frage  der  ehroniseben  Kui)fervergiftung  wird  von  den  ineistcn 
Autoren  obne  recbte  I^eberzeugung  verb«n<lelt. 

Bei  dieseni  St^inde  der  Frage  sebien  es  niir  erspries.slieh,  mit 
einigen  Scbiilern  no<*b  einnial  ein  vorui*teilfreies,  griindlielics  exix»ri- 
nien tulles  und  litterarisebes  Studiuin  der  Kupfei-frage  vorzuntdinien 
und  ich  boffe  bei  <ler  Section  Interesse  fiir  eine  kurze  Darlegung  der 
wielitigsten  R43sultate  zu  linden.  Auf  die  Wiedergabe  von  Einzelheiten 
und  eingeheiKler  Litteraturkritik  und  Litteratureitining  muss  ich 
natiirlieb  bier  bei  <lcr  Knappbeit  der  zugemessenen  Zeit  verziebten. 

*  Kiae  Substanz  neniie  icli  im  Folgendeu  geaundheitsschSdlich,  wonn  sic  in  deu 
DoBcn,  in  dcnen  sie  in  den  KOrper  gelangen  kann,  eine  unyerkennbnre,  wenn  auch 
U'ichte  und  voriibergehende  Storung  der  Gesundheit  bedingt,  gifiii/y  wenn  sie  schwero 
StOrungen  (xler  den  Tod  verursacht.  Man  hat  vielfhch  den  Forschom,  welche  die 
Giftigkeit  der  Kupfersalzc  leugneten,  die  Ansicl>t  zugeschriehon,  auch  ihrc  Sch&dlich- 
keit  zu  leugnen ;  mo  weit  ist  alter  kaum  einer  gegangen. 
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I. 

Da  hier  nur  von  der  okonomischen  Bedeutung  dos  Kupfers 
gesprtx'lien  wer<len  soil,  so  ist  vor  Allcin  anzugplM»ii,  wclche  Kiipfer- 
mengeii  dureh  don  Hauslmlt  iiberhaiipt  in  den  Korper  gelaiigen 
kounon. 

Wir  braiichen  IkjI  dieser  Ucberlegung  den  natiirlichen  nicht 
uubedeutenden  Kupfergehalt  zahlreicber  Veg(itabilien  nicbt  mit  in 
Rechnung  zu  ziehon,  da  dc»i-sellK?  hygieniseb  offenbar  ganz  bedeutuugslos 
ist.  Es  interessirt  uns  nur  der  Ueberscliuss  iiber  diese  noruiale  Menge, 
wie  er  auf  zwei  Wegen  in  die  Nahrung  kommen  kann. 

1.  Diircb  absiehtlicben  Zusatz  von  Kupfersalzen  : 

a,  zu  Gemiisen  zweeks  Griinfarbung  (lleverdissage)  ; 

d.  zu  Mebl,  um  seine  Baekfabigkeit  zu  erbohen,  das  Aussebcn  des 

daraus  gebackenen  Brotes  zu  verl)essern  und  seiueu  Wasser- 

gebalt  zu  vermehren. 

2.  Durcb  Naeblassigkeit :  • 

a,  unpassende  Verwendung  reiner  Kupfer-   oder  Messinggefasse 

bei.  der  Speisebereitung,  d.  h.  Stebenlassen  saurer  wler  fetter 
Speisen  in  Metidlgefiissen  naeli  deiu  Kocben ; 

b,  Vei-w'endung     ungereinigt     steben     gelassener,     griinspabnbe- 

scb  mutzter  K  upf ergeratbe. 
Es  bandelt  sieh  um  exaete  Angaben,  welehe  Mengen  von  Kupfer 
auf  diesoni  Wege  in  dcin  Korper  gelangen  konnen : 
1.  Durch  absiehtlicben  Zusatz: 
a.  In  Gemiiseeonserv'en  sind  gefunden  in  1  Kilo : 

(1)  von  Kicbe  und  Magnier  de  la  Source  : 

in  Erbsen  -  -  -     16  Milligramm  Kupfer 

in  Gurken  -  -  -     18         „  „ 

in  Bohnen  .  .  .  35-45     „  ,, 

(2)  von  Gautier : 

ini  Durcbscbuitt  etwa  GO 
iui  Maximum  125 

im  Minimum  16 

In  Deutscbland  fand  soeben  Mayrbofer  etwa  25-35  mg.  Kupfer  im 
Durchscbnitt  in  vegetabilLscben  Conseneu. 

Die  hochsten  Werte,  die  bisher  gefunden  wurden,  sind  : 
184  Pariser  Laboratorium,  Erbsen. 

180  u.  270     Cliatin  u.  Personne,  Erbsen. 
200  Cronijuist,  Stockholm. 

Wo  Angalxjn  vorbanden  sind,  beisst  es  meist,  dnss  der  Gcscbmack- 
sinn  diese  Kupfermengen  nicbt  entdeckto. 

Um  zu  bestimmen,  welcbe  Kupfermengen  sicb  in  Gemiise  bincin- 
bringen  lassen,  obne  dass  sicb  der  Kupfergehalt  dom  Geschmacksiiin 
vorrath,  babe  ich  absicbtlicb  Gemiise  mit  Kupfer  behandelt  und  ihren 
G^halt  analytiscb  festgestellt. 

Erbsen  mit  186  mg.  im  Kilo  schmeckten  nocb  gar  nicht  nach 

Kupfer. 
„  244  „  baben  keiuen  Kupfergeschmack. 

I    p.  1888.  K 
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ErliM'ii    mil    G34   ing.   iin   Kilo   wenlen  iioek   ohiie   Widerwilleu 

«;«»g<»ss4*n,  balK>n  alier  wider- 
wartigen  uiihalteuden  Xacli- 
gescliuiack. 

Bohiien  mil  740  ing.  im  Kilo  selim(*cken  abscheulich  und  sind 
ungeiiiesKliar. 

Em  iK^statigen  und  (*i'Wi'it(*rii  also  diesc  Angabeu  die  Versichenmg 
Qallar<r8,  iLiss  t'r  und  anden*  Personen  an  Erbsen  uiit  180-270  mg. 
Kupfer  ini  LiU*r  nichts  geM.*hiu(K;kt  liabi*. 

h,  \i\\  Brot  sind  sclion  gefunden  bLs  130  mg.  pro  Kilo,  doeh  ist 
Bololies  Bn>ty  obwohl  nocb  frei  von  Kupfergeschmack,  tfcbou  durek  seiue 
griinliche  Farl>e  auffiillig. 

Eh  .sind  iibrigcns  i*twa  12-15  mg.  (=  50  mg.  Knpfersulfat)  nach 
BruylantM  imu  vollkommcn  hinnaehender  Zusatz  von  unverkeunl«n;r 
und  vor/.ugliclliT  Wirkung,  wenn  nitm  genothigt  ist,  Bchlecbtes  Mehl  zu 
viTlNickiin. 

2.  l)ui"ch  Kochun  otler  Aufln^waluvn  in  Kupfergofas^<en  : 

a.  Bouillon : 

(1)  HeisMUpiKs  24  Stundi»n  in  Messing  stebend  entbalt  nacb  Mair 
in  I  Liter  24  Milligramm  Kupt'er  und  Hcbmeckt  sehr  seblecht, 
kaum  geniessbar. 

(2)  Eigene  Verauclie : 

a.  In  einer  Messingpfanne  wiril  1  Pfun<l  Fleiseb  mit  1  Liter  '\Vas*Jt*r 

und  entspreclien<l  Salz  1}  Stunden  gekoebt,  (bis  Fleiscb  beraus- 
gel)oninien,  die  Briibe  auf  einen  Liter  aufgefullt  und  nun  in 
der  Planne  steben  gebisscni.  Nacb  24  Stunden  G^^*bniack 
unvtjrandert,  in  1000  cbcni.  18  Milligramm  Kupfer.  Nae1> 
48  Stunden  giiinliebe  FarlH»,  Ciksebmaek  fast  unmerklieU 
vei-iindert,  in  1000  cIkjui.  30*  8  Millignimm  Kupfer. 
j9.  In  einer  7  Tage  absiebtlicb  mit  etwas  Bouillon nssteu  stebeii 
gebliebenen  sebr  sclimutzigeai,  griinspabnlHHlei'kten  *  Messing* 
pfanne  wird  der  Vereueb  wiederbolt. 

Nacb  24  Stunden  blassgrun,  40  Milligr.  Kupfer   f      Glesebmaek 
Nacb 48  Stunden  deutlicber  grun,  58  mg.  Kupfer,^  N^idHe^ai^^ 

Der   Gt'scbmaek    wird   also    etwa   von   40   Milligramm    im    Liter 
Bouillon  an  unangenebm,  wenn  kein  Griinzeug*  zugesetzt  wird. 

b.  Felt: 

Eb  wurde  in  blanker  Messing-  und  Kupfersclwlen  von  100  und 
75  ebem.  Inbalt  75  i-esp.  50  el»em.  ausgescbmolzencs,  liltrirtes, 
koebsidzfreies  Butti'rfett  eingegossen.  In  «len  verscbiedenen 
Versucben  wurde  Imld  stark,  bald  scbwaeb  rauziges  Fett 
verwendet,  tlasst^llw  Iwild  I  Stunde  auf  120-180°  in  der  Schale 


*  Bei  n>iohlioheiii  Griinioug-  (Julienue-)  Zueatz  konnteii  wir  noch  Suppeu 
hvrstcllcD,  die  mit  75  und  lUO  Milligramm  im  Liter  ertr&glich  schmeckteo,  mit  200 
MilligrMnm  abcr  Hchmvi^ktu  buppc  imertraglich,  trotz  GruDxeugzusatz.  Wurde 
dan  Kupfer  aU  Aoetat  zur  Hrahe  geseUt,  solauge  dait  Fleisch  ikk^Ii  mitkochte,  »o 
iiArcn  300  Milligramm  Kupfer  mit  Lcichtigkeit  iu  der  Mnsse  ^^Suppe  +  Fleiach 
4   (i«*nittae)  t>hno  Huflalleiidcii  Geachmack  unterzubriogen. 
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erhitzt,  bald  nur  heiss  eingegosseu  und  (24  bis  7  iiial  24  Stunden) 
st<*hen  gelassen.  Von  den  15  hieher  gehorigeii  Versucheu  sei 
nur  erwahut,  dasa  100  cbcm.  btark  ranzig(»s  Fett  (Banciditat  9) 
in  14  Tagen  8*7  mg.  Kupfer  aufnahmen.  Es  war  hier  das 
Fett  nur  heiss  eingegosseu. 

Aehnliche  Mengen  wurden  durch  einstiindiges  Erhitzen  auf  160° 
und  24stundige8  Steheulassen  erhalteu. 

Schlie^slich  wurde  eine  blanke  Messingschale  von  90  cbcm.  Inhalt 
^  mm.  hoch  mit  Butter  von  der  Kanciditat  10  eingerieben  und 
24  Stunden  im  Zimmer  stehen  gelas&en,  das  Fett  farbte  sich 
intensiv  blaulich  gi-un.  Hierauf  werden  50  cbcm.  Butter  von 
Hanciditat  8  eingegosseu  und  wieder  24  Stunden  stehen  ge- 
lassen.  Untersuchung  wie  oben  ergibt  5  mg.  Kupfer,  also  in 
100  cbcm.,  10  Milligramm  Kupfer. 

c.  Wein  (kalt)  : 

In  Glasern,  die  je  2  Liter  sauren  frankischen  Landweiu  enthielten, 
tauehten  600  Quadratcentimeter  Kupfer-  resp.  Messingblech 
bald  ganz  unter,  bald  ragte  ein  Stuck  Blech  uber  die  Ober- 
fliiche  (jmpor.  Es  zeigte  sicrh,  (hiss  l)ei  herausragendem  Blech 
mehr  Kupfer  in  Losung  ging  und  dass  aus  Meaaingblech  etwas 
mehr  als  aus  Kupferblech  aufgelost  wurde. 

1  Liter  Wein  nahm  beispielsweise  aus  hervorragendem  Kupfer  auf  : 
In  24  h.         -  -  -         21  mg.  Cu. 

In  7  mal  24  h.  -         -  -         56  „      „ 

UelHjr  den  Gteschmack  kann  ich  noch  folgende  Angaben  machen  : 

Wenn  1  Liter  Wein  (als  Acetat)  enthalt : 

Gk^halt.  Eigenschaften. 

50  mg.  Kupfer       -         -     gut  geniessbar. 


100  „ 
150  „ 


200 


» 


» 


>» 
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zeigt  schwachen  Nachgeschmack. 
kaum    geniessbar,  starker  Nach- 

geschmack. 
ungeniessliar,  leicht  bbiugrunliche 

Farbe. 


d,  Essig  (kalt)  : 
Versuchsverfahren  wie  bei  Wein. 

Ein  Liter  nahm  auf  : — 

lleruusragendes 
MesBiug. 

Ilerausrageudes 
Kupfer. 

In84h. 

In7mil24h.  -            .            .            .        . 

61  ing. 
195   „ 

55  mg. 
155   „ 

Besondere  noch  nicht  abgeschlossene  Vereuche  zeigen,  dass  auch 
amere  Ragouts,  Sauerkraut  u.  dergl.  nur  bescheidene,  oft  sogar  nur  sehr 
geringe  Mengen  aus  Kupfergefassen  aufuehmen. 

E  2 


20 

mg. 

50 

10 

5 

50 

60 

G8  Section  V. 

II. 

Fmgi'ii  wir  nun,  gostiitzt  auf  <lio  onnittelton  Zahlen,  welche 
Kupfonnrngon  konnt^n  im  ungiinstigsten  Fallo  (lurch  eino  Mahlzeit 
in  <l('n  KiiqKT  gc^langon,  ohno  <liis.s  c»s  den  Sinnon  zu  sehr  auffallt? 
Die  grun<'  odor  blaugriine  Farlx',  vor  allem  aber  der  adstringirende 
Kupfergewchmack,  wer<len  ja  vor  allzugrossen  Mengen  warnen.  Neli- 
nion  wir  an,  da.ss  di(»  Malilzeit  \m  Lii;ht  oder  schlechter  Beleuchtung 
verzc»lirt  wenle,  so  class  die  bbuie  Farl)e  der  Speisen  weniger  liemerkt 
wird,  so  kiinnen  wir  nur  <lureh  den  Gt^sebinaeksinn  aiifmerksain  werden. 
Ini  sehlininisten  Fall  konnte  so  etwa  l)ei  eineni  wenig  empfintl- 
liehon  Gaumen  in  einer  starken  Mahlzeit  in  <len  Korpcr  gelangen : 
In  300  eeni.  Supix*  -  -  -  - 

„  1  Liter  Wein,  der  in  Kupfer  stand 
„  50  eeni.  Essig,      „  „         -         - 

„  50  g.  Fett,  das  zuni  Braten  diente 
„  200  g.  starkst  gekupfertt'n  Erbsen 
„  500  g.  maximal  kupferbaltigen  Brotes    - 
Also  im  Maximum  195  mg.     Doeb  wird  naturlieh  ein  soleher  Fall 
nie  vorkommen. 

Das  leuehtet  aber  sofort  ein,  dass  \nel  leichter  in  einer  aus  kupfw- 
baltigem  Brot  un<l  Conserveu  l)estelienden  Mahlzeit  hohc  Kupferdot«n 
in  den  Korper  gelangen,  als  dureli  Suppe,  Ragout  u.  drgl.,  selbst  wenn 
sie  in  grunsimhnbe<lec'kt4.'n  Kupfergt»sfhirren  hergestellt  werden,  weun 
nur  keinc  sUirk  sauren  Gtmiuse  in  Kupfer  gekoeht  und  erkaltel  sind. 

Wenn  wir  die  Conserven  und  das  Brot  aussehliesseu,  wird  uber- 

« 

haupt  selten  mehr  als  30-50  mg.,  kaum  jemals  100  mg.  Kupfer  Ih*^ 
(»iner  Mahlzeit  in  den  Korju'r  gelangen  konnen,  in  Consenen  un<l 
Brot  dagegen  ziemlieh  leioht  100,  ja  bis  200  mg. 

III. 

Auf  die  Frage,  von  welclier  Menge  ab  reine  Kupferpraparate  hei 
einmaligem  Einnehmen  wirken,  antwortet  die  Pharmaeologie,  das** 
Dosen  von  10-30  mg.  Kupfer  in  hinreichender  Verdiinnung  meist 
wirkungslos  sind,  <lass  etwa  50-100  mg.  Kupfer  Uebliehkeit,  Breehreix 
uml  in  der  Uegel  Brt;chen  erzeugen. 

Am.'h  von  grOsseren  Dosen  bis  etwa  2(X)  mg.  (d.  h.  etwa  0'8g. 
Kupfersulfat),  auf  einmal  genommen,  findet  .sich  nirgen<ls  eine  andete 
beglaubigte  Wirkung  als  Erbi-eehen  angefiihrt,  hOchstens  sind  noch 
kolikartige  Leibsehmerzen  und  schmerzhafte  DiarrhcHMi  erwahnt.* 

Zu  thenqxHitisi^lu^n  Zwecken  fanden  oft  sehr  grosse  Dosen  Ver- 
wendung.     Kinder  nahmen  z.  B.  bei  Du  Moulin  in  5-0  Tagen  1^-2^  g. 


*  Mischt  man  Ilundeii  oder  Katzeu,  die  vorher  nie  Kupfer  erhielten,  unter 
die  Nahrung  auf  einmai  cine  concentrirte  LiSsung  von  1  g.  Kupfereulfiit  =  250  mg. 
Kupfer,  ^vas  nicht  inimer  leicht  cingenoninicn  wird,  so  brechen  auch  diese  Thiere 
blo8  und  zcigeu  keine  weiteren  Symptome.  Totet  man  sie,  so  sind  hdchsteus  ganx 
minimale  An&tiungen  an  der  Magennchleimhaiit  (ROthungen  und  Epithclabstos- 
Bunsren^  zu  seben.  Und  doch  entspr&che  diese  Dosis  (50-100  rag.  Kup^«r  pro  Kilo) 
heim  Menschen  einer  ganz  gewaltigen  Gabe. 
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Knpfersulfat,  d.  h.  pro  dio  c.  0*5  g.  Kupforsnlfat  =  120  mg.  Kupfer. 
Sie  erbra<'hon  oft  nur  die  <»rston  Doseii  und  hohi(»lt^m  das  iibrige  bei 
sicrh.  Ja  in  oinzelnen  Fallen  verordn<»ten  Aerzte  bis  zu  1  g.  Kiipfersulfat 
=  250  mg.  Kupfer  an  einem  Tage.  Niemals  wunle  irgend  ein  Schaden 
davon  gesehen,  selbst  wenn  nur  wenig  gebrochen  wurde. 

Die  kleinste  genau  1)ekannte  Dose  eines  reinen  Kupfersalzes,  von 
der  ieh  eine  ernstere  Affection  eines  Erwachsenen  in  der  Litteratur 
sichergestellt  bescbrieben  finde,  ist  etwa  5  g.  Kiipfersulfat  =  1,200  mg. 
Kupfer;  einmal  soil  ein  Kind  an  1*2  g.  Kupfereblorid,  d.  b.  560  mg. 
Kupfer  gestorben  sein,  was  hv\  der  atzen<len  Wirkung  des  diesmal 
ziemli(;li  eoneentrirt  genommt^nen  Praparates  wobl  glaublicb  erscbeint. 
Al>er  gra<le  zur  Einfubnmg  eoncentrirter  Losimgen  ist  im  Hanshalt  am 
wenigsten  Gelegenbeit  gegeben.  Dass  es,  wie  es  eine  Idiosynkrasie  gegen 
Enllx^eren,  Ki-ebse,  Moqjhium,  ATumoniakgas,  scbweflige  Saure  und 
viele  andere  Stoffe  giebt,  aucb  eine  solcbe  fiir  Kupfer  gelegentlich 
einmal  gel)en  kann,  soil  nicbt  geleugnet  werden ;  solche  Abnormitaten 
werden  aber  obne  jeden  Einfluss  auf  unsere  Reflexionen  bleiben  miissen. 
Crog  bat  Personen  beoba(»btet,  die  angel)lieb  30  mg.  Kupfersulfat  = 
8  mg.  Kupfer  auf  einen  ganzen  Tag  vc^rtheilt  niebt  vertragen,  ja,  nach 
einer  Angabo  Blo<lig's  bat  Letzterer  Intoxicationssymptome  dureb 
bloKses  A<'tzen  der  Conjunctiva  niit  Kupfersulfaterystallen  beobaebtet. 

IV. 

Die  Vermutbung,  dass  einzelne  Kupfersidze  \'ielleiclit  scbadlicbcr 
wirken  als  die  anderen,  entbebrt  jtules  Beweises.  Es  sind  bisber  von 
den  einzebuiu  Autoren  un<l  mir  selbst  Aeetiit,  Sulfat,  Carl)onat,  Citrat, 
Succinat,  Cblorid,  von  niir  siM»c*iell  vielfaeb  Butyrat,  Olcat,  Lactat 
gepriift  worden,  obne  <liKss  eine  wesentlicbe  Differenz  der  Wirkung 
l)estande.  Aber  aueh  die  verscbiedenen  Versucbe  der  Autoren  mit 
Kupferalbuminaten  konnen  nur  <lie  Ueberzeugung  verstarken,  dass  eine 
specifis<'be  Wirkung  irgend  w(ilcber  Kupfersalze,  wenn  sie  ni<'bt  an 
giftige  Saunin  gebundtMi  sind,  nicbt  bestebt. 

In  einem  Versucb,  in  dem  icb  selbst  132  Milligramm  Kupfer 
in  2(X)  Gramm  selbst  grungefarbter  Erbsen  verzebrte,  wurde  bei  dem 
Essen  wenig  unangenebmer  G(»scbmack,  aber  etwa  \  Stunde  anbaltender 
kupferiger  Njicbgescbmack  l>em(irkt ;  nm*h  dreistiindiger  abwecbselnd 
scliwerer  un<l  leicbterer  Nausea  trat  ein  zweimaliges  beftiges  Erbrechen, 
ilann  al>er  vollkommenes  Woblbefinden  ein,  vier  Stunden  spater  wurde 
mit  Appetit  zu  Abend  g(^g(\ssen. 

V. 

Die  Litteratur  entbalt  keinen  einzigen  Fall  von  akuten  Vergif- 
tungen  <lurcb  kupferbaltig(»s  Brot  o<ler  Conser\'en,  obwobl,  wie  wir 
saheu,  auf  diesem  Wege  am  Lei(?htesten  grosse  Kupfermengen  einge- 
fohrt  werden  und  sicberlicb  scbon  baufig  eingefiibrt  worden  sind, 
namentlicb  solange  die  Controlle  nicbt  streng  und  <lie  Verwendung  des 
Knpfers  zu  diesen  Zwecken  in  mancben  Landern  allgemein  war. 

Dagegen  sind  eine  Menge  Falle  gut  oder  schlecbt  l)escbrieben,  in 
denen   schwerste,  ja  t(')dtlicbe  Erl^rankungen  eintraten,  nacbdem  eine 
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Stipl^,  fill  KAjzont  o^fcr  drjd.  Tt^nf^rt  w»r,  ^b^ 

ifkatiul  wnrtU'.     W^-nu  ii Vrhnai^  «ii*-  Uut^rsochnng  *■£  Kiqiifr 

tiuiiv  uuarn^u^itx  wiir«V,  §r*  ^rgftb  «i<^  in  dienen  FaBrD 

<Ji<r  tf-f}  tktif'h    nar  ^'ntf^rnt   ^iftrthaiu    <l2i«  ein^r  der 

iitjf   L>^>-2<jO   MilliKramm    vprz^hrt    hjil»e;   gew'^hnlicb   B«i*   adi  nw 

«lyr  Aofrifthuiff  von  2^>-5'i  Milli^rnimiD  Kapl«-r  wmhrscbeuJirii  macfam. 

Dm  m'\i  w^k-r  wl  Kupf<^  noch  dk-  Anw«senhfit  be^^Mlers  ^ifd^er 
Kupf*n'«fH>io'lnfig^n  in  den  mit  KnpffTgesc-hirpwi  herwiK^i  Sp^'iMi 
nachwtffiJden  lai^Kt,  (»o  drangt  eif-h  rk-rn  Unl»e£angeD€*n  die  Annahme  aal, 
diUMi  n«'lleic}it  nf'l^f'n  den  Ktipfer^'fTbinilungen  andere  Gifte  Toriiaiidni 
g<fWHi«'n  ieiri  ni'k'hU'n. 

I>ie  TlmtHAi^he,  'Ia^  in  vielcn  der  sogenannten  Kapfervervifnuigen 
nm:\i  Kinfuhriing  klfimT  Kupfennpngen  nehen  Bivch«iarrhliUeo  die 
wtiri¥*}\\t^VrninU'U  nervfiHen  Stoningen  wie  Kopfweh,  ZitKnu  Maiues, 
S^jr^rbut,  \m  den  Se^rtionen  «'hwere  g««chwurige  Magf-ntiarmentzaD- 
dangen  angegeben  wenkm,  spricht  anch  sehr  gegen  die  Bedeatung  des 
Kniifen. 

VI. 

Die  okoiKHniHchen  "  Kupfervergiftungen  "  rind  mei^t  darch  Nahr- 
ungKrni^^fl  lM*dingt,  die  langere  Zeit  in  Kiipfer  aufbewahrt  wareu; 
nehinen  wir  nun  an,  dass  diilx'i  gebildHe  Bacterien^toffweehselprodacte 
die  eigentliche  Sehadli^-hkeit  darstellen,  s<>  erscheint  die  grossie  Mehrzahl 
der  **  Kupfen'ergiftungen "  in  ganz  an<lerem  Licht.  Jetzt  ist  ohne 
weitereH  verstandlich  : 

1.  wanini    W)    wenig    Kupfer    zur  scbweren  Vergiftung   nothig 

erscheint ; 

2.  wanun  die  stets  sehr  kupferarme  Fleischbruhe,  Kagonts  u.  dgl- 

Ho  oft  Kupfen'ergiftungen   bedingen,  dagegen   stark  kupfer- 
haltige  Consen'en  noch  nie  ernstere  Erkrankung  erzeugen ; 

3.  warum    die    Krankheitflbilder    so    verschieden    sind,    oft   von 

schweren  nervosen  Symptomen  begleitet ; 

4.  warum     so    haufig    bei    dunkeln    Vergiftungsfallen    ganz    die 

Symptome  der  sogenannten  "  Kupfen-ergiftung "  auftreten, 
ohne  daH8  eine  Spur  Kupfer  nachgewienen  werden  konnte, 
so  sehr  man  auch  nach  dieser  bequemen  Erklarung  fur  die 
Strorung  gesucht  hatte ; 
6.  warum  mit  der  zunehmenden  Kenntniss  von  den  Ptomainver-' 
giftungen  die  Kupfervergiftungen  in  der  Litteratur  immer 
seltcner  werden. 

Es  soil  damit  nicht  gesagt  sein,  dass  nicht  auch  anderc  orgauische 
Oder  anorganische  Gifte  gelegentlich  einer  Kupfervergiftung  vorge- 
t&uBcht  liaben. 

Es  moge  mir  gestattet  sein,  an  einigen  alteren  und  neueren  Fallen 
meine  Ansicht  iil>er  die  angeblich  bewiesene  Bedeutung  dor  Kupfer- 
geschirre  zu  zoigen. 

Johann  Peter  Frank  erzahlt  in  seinem  vorziiglichen  "  System  einer 
volUtandigen   raedizinischen    l^olizei,    178.3,"    nel>en    einigen    anderen 
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Aknngeschichten  uber  die  Giftigkoit  des  Kupfors  ira  Eifer  oinen  Fall, 
in  dem  die  Vater  deft  Oratoriums  zu  Angers  alle  nach  dem  G«nu9S 
eines  Ragouts  sehr  schwer  erkrankt^n,  welches  in  eineni  vollig  reineu 
gnt  uberzinnten  kupfemen  Gefass  nnr  aufgewannt  wordon  war.  Wer 
zweifelt  hier  an  einer  Fleischvergiftung  ? 

Navier  (1772)  berichtet  von  sehweren  Vergiftungen  an  7  Personen 
einer  Familie  <lurch  einen  Kuchen  und  Ragout  und  Suppe.  Es  soil 
hier  ein  kupferner  Sehaumloffel,  mit  dem  da.s  zum  Kuchen  verwendete 
Butterschmalz  abgeschaumt  wurde  und  der  auch  zum  Abschaumen  der 
Suppe  Anwendung  fand,  an  dem  Ungliick  schuld  gewesen  sein.  Diese 
Erklaning  ist  einfach  grundlos,  die  Moglichkeit  einer  nennenswerten 
Kupfereinfuhrung  ausgeschlossen, — eine  Ptomainvergiftung  durch  das 
Fleiseh,  eine  Barytvergiftung  oder  Mehlptomainvergiftung  durch  den 
Kuchen  unendlieh  wahrscheinlicher. 

Die  beruhmte  oft  citirte  von  Pleisehl  und  Heller  1847  im 
Krankenhaus  zu  Wien  beobacht^te  "  Kupfermassonvergiftung  "  kann 
ich  auch  nicht  auf  Kupfer  beziehen.  Es  erkrankten  130  Personen, 
von  denen  neun  theils  unter  den  Symptomen  der  Manio,  theils  des 
Soorbuts  zu  Grunde  gingen  !  Die  Ulceration sprocesse  im  Darmkanal 
^ren  nur  bei  sehr  grossen  atzenden  KupformengtMi  auf  letzteres  zu 
l)eziehen  ;  so  bildet  die  ganze  Erkrahkung  djis  schonste  Pendant  zu  den 
Tleischvergiftungen  der  neueren  Zeit,  wenn  auch  Heller  etwas  Kupfer 
in  den  Speiseresten  und  im  Erbrochenen  der  Kranken  fand. 

Pur  die  beiden  neuesten  von  Mair  beschriebenen  todtlichen 
Kupfervergiftungen  (Friedreichs  Blatter  1S87)  kann  ich  auch  durchaus 
nieht  den  Beweis,  dass  das  Kupfer  die  Todesursache  darstelle,  als 
gcliefert  ansehen.  Beide  Falle  soUen  durch  Verwendung  von  Kupfer- 
gesehirren  zu  erkliiren  sein ;  der  eine  konnte  ebonsogut  eine  Ptomain- 
vergiftung, der  andere  sehr  interessante,  bei  dem  4  Personen  in  wenigcn 
Stonden  starben,  eine  Kohlenoxydvergiftung  darstellen. 

VII. 

Lasst  sich  durch  das  Bisherige  darthun,  dass  beim  gesunden 
Erwachsenen  schwere  akut<^  5konomische  Kupfervergiftungen  kaum 
rintreten  k5nnen,  so  mag  gerne  zugegeben  werden,  (kss  das  Erbrechen, 
<la»  auf  die  Einnahm(»  grosser  Dosen  folgt,  gelegentlich  bei  geschwachten 
hidividuen,  namentlich  schwachen  Greisen,  zufallig  eine  schwere 
Stdrung  der  Herzf unction,  Collaps  u.  dergl.  auslOsen  kann.  Hier  hat 
«iM  Kupfer  aber  keineswegs  specifisch,  son  dem  nur  wie  ein  einfaches 
Brechmittel  gewirkt. 


VIII. 

Es  handelt  sich  nun  noch  urn  die  Frage  der  chronischen  Kupfer- 
vergiftuDg.  Die  Zeiten,  in  denon  die  iibertriebenen  kritiklosen 
Schildemngen    von     der   Haufigkeit   chronischer   Kupfei-vergiftungen 
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nHiiioiitlich  IxM  Fn1)rikarl)oitorn  <2;oglaubt  wiinlon,  siiwl  langst  ^'orflber. 
I)io  Gastropntliia  cnprica  fchrilis,  die  Colicii  acruginis,  die  Kupfer- 
lahmuiig  sin<l  jotzt  ontw^'dcr  als  soIUmu*  Krankheit^n  orklart — o«ler  d(T 
ZuManmienhang  dorsellMMi  iiiit  dcm  Knpfor  wird  gar  ganz  gelougnet, 
und  Bloi,  Zink,  Ciulmium,  KohliMioxytl  und  and(»re  ohoinisehe  even- 
tnoll  aiich  physikjilischo  ScrhJidlichkcnUMi  als  wahro  Krnnkheitsnrsache 
betrachtot. 

Eigeno  ErfahningtMi  hal)o  ich  an  Kupforarboitom  keino  sainineln 
konnoii,  kann  aber  <lnrc*h  dio  Giito  d(«  ausgozeichneton  Koiinen*  der 
Q-ewerbekrankheiten,  Mo<licinalrath  Dr.  Merkol  in  Numberg,  mit- 
thoilon,  (biss  dorsolbe  trotz  der  grosntMi  Broncein<hi8trie  in  Furth,  bei  der 
die  Arl>eiter  von  BroneesUmb  ganz  vergoldet  nn<l  versilliert  sind,  nit 
eine  Kupfei*vergiftnng  gesehen  hat.  HirtV  Erklarnng  der  Knpferkolik 
als  akute  Kupfervergiftinig  bei  unreinliehen  Knpfer-  (Griinspahn-) 
Arl>eitern  erscheint  inir  recht  annehnibar,  nm  einen  Theil  der  Falle, 
wo  man  mit  <ler  Annahnie  einer  Vergiftung  <lurch  andere  Metalle 
nioht  anskomnit,  zu  erklaren.  Fiir  einige  wenig(^  in  der  Littenitor 
immer  wieder  abgeilruekte  Falle  :  Kupfervergiftung  bei  einein 
Buchbinder  dureh  Vergold(»n  «ler  Biicherrueken  niit  unacbU'ui  Gold, 
bei  einem  Manne  <lureh  ein  in  Kupfer  gefai«ste»  Gebistj,  ist  nur  die 
Aiinahuic  einer  beson<leren  ganz  ratliselbaften  Idiosynknisie  luoglicb, 
wenn  nielit  auch  hi<?r  irgend  eine  falsche  Deutung  vorliegt. 

Von  einer  chroni.sehen  Vergiftung  durch  kupferhaltige  Nahnings- 
niittel  (Brot,  Conserven)  enthalt  die  Litteratur  keinen  einzigen  gut 
beobachteten  Fall,  dagegen  ass  Galippe  experiment i  eausa  l-t  Monate 
mit  seiner  Familie  bios  in  Kupf«T  zuln'reitete  und  hiiufig  dariu  erkaltete 
Speiseu  ohne  jeden  Sehaden. 

Ich  selbst  habe,  um  niir  iiber  <lie  alteren  Erfahningen  von 
Toussaint,  Du  Moulin  u.  A.,  an  Thieren  und  Menschen  ein  objektives 
Urteil  zu  bilden,  langdauernde  Fiitterungsversuehe  mit  meinen  Sehiilern 
en  6  Kaninehen,  4  Katzen  und  1  Hund«'  angestellt.  Es  wurden  dalM>i, 
nachdem  die  Thiere  si('h  in  einig(»n  Tagen  an  den  Kupfergehalt  der 
Nahrung  dureh  kleine  Dosen  (10-30  mg.  Kupfer)  gewohnt  batten, 
meist  Dosen  von  50,  hiiuliger  noch  von  100  mg.  Kupfer  gefiittert  und 
die  Versuehe  2-4,  einmal  6  Monate  fortgesetzt. 

Es  wurde  Sulfat,  Ae<!tat,  Chlorid,  Oleat,  Butvrat,  Laetat  ohne  jwlen 
Unterschieil  der  Wirkung  verwendet. 

Die  Salze  wurden  stets  vollkonimen  mit  der  Nahrung  gemiseht 
und  ihre  Aufnahme  eontrolliert.  Abgesehen  von  gelegentliehem 
Erbreehen  und  bei  der  Section  tnnigemal  entdeektem  Magenkatarrh 
waren  die  Thiere  ganz  wohl,  speciell  auch  die  Nieren  gerund.  Ein 
Theil  der  Thiere  zeigte  sogar  betrachtliehe  Gewichtszunahme.  Xervose 
Symptorae,  Krampfe,  Lahmungen,  Diarriioen,  Obstipationen  wurden 
nie  beobachtet.  Dagegen  wies  die  Analyse  der  Organe  eine  be<leutendc 
Kupferre.sorption  n;«'h,  die  Lebern  der  Katzen  enthielten  durch- 
schnittlich  12  mg.  Kupf(»r,  auch  in  den  librigen  Organen  war  etwas 
mehr  Kupfer  ab*  bei  akuten  Intoxicationen  zu  fin<len. 
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Trotz  der  Versuche  von  Toussaint  und  GFulippc  am  Gh?snn<l<»n  und  so 
vieler  interessanter  Erfahningen  an  langc  Zeit  mil  hobon  Kupfcrdo8(^n 
behandelten  scrophulttsen  und  nervenkrank(Mi  Poi\sonen,  ersehicui  es 
mir  erwiinscht  auch  am  gesnnden  Monschon  n<K'hmal.s  Erfahnmgon  zu 
sammeln. 

Us  nahmen  daher  2  meiner  Schiiler  nochmals  tiiglicb  in  Bier 
kleinc  Kupfermengen,  der  eine  als  Sulfat,  der  andere  als  Acetat  : 

HeiT  M        50  Tage  10  mg.  Cu=  30  mg.  Kupfersulfat 


dann  30 

20 

»> 

=  78 

»> 

HerrK          3 

» 

5 

>» 

=  16  mg. 

Kii 

10 

10 

» 

=  32 

» 

1 

15 

» 

=  48 

>5 

19 

20 

j> 

=  64 

W 

18 

30 

>» 

=  96 

» 

Beide    HeiTon   beobaehteton    nicbt   ein    einzigos  mal   die   leiseste 
St5rung  an  sich  weder  wahrend  des  Einnehmens  noch  naohber.     Ich 
wablte    die   Dosen    absicbtlieb    kleiner,    als    sie    zn    tberapeutiscben  ' 
Zwecken   genommen   zu    werden    pflogten,  da   icb    axivh  j(Mle  Magen- 
belastigung  vermeiden  wollte. 

Soweit  man  na<*b  2-  bis  3-monatlieber  Versuebsdauor  (Muen 
Sebhiss  zieben  kann,  muss  ieb  miob  unumwunden  dabin  aussprecben  : 
Die  Versucbe  am  Menseben  mit  kleinen  Kupferdosen  sprecb(»n  audi  bei 
uus  absobit  gegon  die  MOglicbkeit  einer  obroniscben  Kupfervergiftung, 
durcb  die  im  Hausbalt  vorkommenden  Mengen. 

Es  sei  mir  uocb  gestattet,  aus  einem  scbon  recbt  umfangrei(!ben 
und  miibsam  gewonnentui  Zablenmat(»rial  bier  noeb  einige  tbeoretiscb 
interessante  Daten  vorlaufig  mitzutbeilen  :  Von  mittlcren  Kupferdosen, 
die  man  einnebmen  lasst,  werden  einige  Proceut  resorbiert  (von  kleinen 
Dosen  mebr,  von  grossen  weniger)  ;  leiebte  Magenanatzung  scbeint  obne 
Bedeutung  fur  die  Eesorptionsgrosse  ;  die  grosste  Menge  des  offenbar 
vorwiegen<l  aus  dem  Darme  resorbierten  Kupfers  wird  voriiber- 
gehend  in  der  Leber  dei)onirt,  der  Hauptausscbeidungsweg  fiir  das 
Kupfer  scbeint  beim  Hunde  die  Leber,  beim  Kanineben  <ler  Darm, 
lieim  Menscben  die  Niere. 

Fiir  den  Menscben  haben  wir  speciell  durcb  zablreicbe  sorgfaltige 
Analysen  dargetban,  dass  nacb  Einn(;bmen  von  30  mg.  Kupfer  im  Ham 
in  3  Tagen  zusammen  circa  4-5  mg.  erscbeinen,  iiber  <iie  Ausscbeidung 
durcb  Darm  und  Galle  lasst  sicb  beim  Menscben  natiirlicli  nicbts  weiteres 
sagen. 

IX. 

Von  diesen  Erwagungen  gelcitet,  ist  eine  direcjte  Scbadigung  akuter 
Oder  cbroniscber  Art  von  den  KupferniengcMi  nicbt  zu  bofiircbten,  wic 
sie  durcb  maassvoUe  und  kunstgerecbtxj  lleverdissage,  Brotbereitung 
mit  Kupfer,  und  etwns  sorglose  Beniitzung  kupferner  Gegenstande  im 
HaiLsbalt    in     den    KOrper   gcdangen;    dng<^g**n     kOnnen    <lurcb   grob 
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nachl888ig  hergestollt^  Conserven  oder  Brot  and  ahmlnt  nadiUflBg 
behandelto  Kupforf^esehirre  rooht  wohl  Erbrechen,  vielleicbt  auch  einmil 
Brochdurchfall,  nber  kniim  fnehr  entstohen. 

Die  Hygiene  wiinscht  ein  Verbot  der  Verwendung  von  Knpfer  rar 
Fiirbung  von  Gemuseoonserven,  weil  : 

a,  die   Gefahr    des   Missbrauehs    (des    naehlassigen    ZnsatKes  eh 

grofwer  d.  h.  sehadlieher  Mengen)  vorliegt ; 

b,  weder   Hidtl>arkeit    noeb    (Th»,«'chinnek    der   Consen-en   dadurch 

gewinnt ; 

c,  kein  Gnind  vorliegt  die  Conserven    griiner  zn  fUrben  als  die 

frirtch  geko<'hteii  Gfeniiise. 
Die  Hygiene  hat  also  ein  Interesse  damn,  den  nutelosen  Kupfer- 
znsatz  zu  Qt^niiisen  iiberall  zn  verbieten  ;  <ler  Uebertreter  dieser  Vor- 
wrbrift  wird  aber  nnr  dann  "  wegen  einer  mOglieherweise  eintretenden 
"  Beschiidigung  d(»r  menscblicben  Q^snndheit  "  zu  l)estrafen  »ein,  wenn 
wirklieh  telentende  Mengen  Knpfer  in  die  GFemiise  eingefilhrt  sinA 
Der  Zusatz  kleiner  Mengen,  etwa  20-30  mg.  pro  Kilo,  wird  nur  aus 
nicht  hygienisehen  Griinden,  wenn  man  will  "  als  sebeinbare  Verbesse- 
rung,"  als  "  Tausebung  uber  die  Qnalitat "  u.  dergl.  zu  l>estrafen  sein. 

Tk'T  Zusjitz  von  Knpfer  zu  Brot  ist  stets  absolut  zu  verbieten,  weil: 

a.  die   Gefabr  des   nacblassigen  Zusjitzes   zu  grosser  gesundheite- 

scbiwllicber  M(»ngen  vorliegt ; 
6.  verdorbenes,  unter  Umstanden  schadliches,  verdorbenes  Mehl 

wieder  backfaliig  winl ; 

c.  ein  vermebrter  Wasserzusatz  (6-7  %)  mOglicb  wird. 

Kupfergeschirre  soUen  niebt  zum  Aufbewahren  fetter,  saurer  oder 
gesalzener  Speisen  dienen. 

Damit  ist  Alle^  gescbehen,  um  auch  die  leichten  Kupferscba- 
digungen  auszusebliessen. 

Die  gericbtliehe  Medici  n  hat  die  Pflicht,  viel  mehr  als  dies  heute 
noch  geschieht,  l>ei  angeblichen  schweren  Kupfen-ergiftungen  durch 
Speisen  quantitative  Ennitt^lungen  anzustellen,  um  darzuthun,  ob 
denn  wirklieh  allermindestens  200  Milligramm  Kupfer  von  dem 
Vergifteten  genossen  sind.  Lasst  sieh  di<»ser  Beweis  nicht  fuhren,  so 
ist  an  eine  Kupfervergiftung  l>ei  eineni  Erwachsenen  nicht  zu  denken, 
vielmehr  durch  Anamnese  und  Analvse  nach  Ptomainen  oder  Toxjdbu- 
minen  zu  fahnden.  Fiir  eine  tOdtliche  Kupfervergiftung  am  gesundcn 
Erwachsenen  sind  nach  unseren  Kenntnissen  mindestens  1200  mg. 
Kupfer  D5thig. 


>*oOo^-^ 


DISCUSSION. 

The  President  briefly  recapitulated  the  chief  points  of  Professor 
Lehmann's  Paper  in  English,  and  pointed  out  the  great  valne  of  the 
roBolta  therein  described. 
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r.  €k>odf6llow  remarked  that,  having  had  occasion  within  the 
last  three  years  to  examine  a  large  number  of  samples  of  English  bread 
for  adulterants,  he  was  enabled  to  say  that  no  case  of  adulteration  with 
copper  sulphate  had  come  under  his  notice.  He  had,  however,  examined 
seven  specimens  of  Dutch  bread,  and  had  found  traces  of  copper  sulphate 
in  four  cases. 

Mr.  CwmmbI  said  that  copper  had  not  been  found  in  bread  by  British 
public  analysts,  so  far  as  he  was  aware,  since  the  passing  of  the  **  Sale  of 
Food  and  Drugs  Act,  1875."  If  it  ever  existed  as  an  adulterant  of  bread, 
it  must  have  been  some  time  before  the  passing  of  that  Act.  There  had 
recently  been  a  conviction  at  Glasgow  for  selling  tinned  peas  containing 
copper. 

Dr.  H.  G.  Colman  asked  Professor  Lebmann  whether  he  believed 
that  tin,  as  well  as  copper,  had  not  the  great  poisonous  effect  usually 
ascribed  to  it.  Most  of  the  cases  of  poisoning  from  tinned  meats  which 
had  been  ascribed  to  tin-poisoning  really  appeared  to  be  due  to  ptomaines. 

Dr.  W.  J.  Biissell,  F  B.S.,  believed  that  the  bad  character  of 
copper  had  been  gained  owing  to  the  ease  with  which  it  is  detected  in 
small  quantities  in  chemical  analysis,  and  alluded  to  the  curious  fact  that 
considerable  quantities  of  copper  were  contained  in  the  two  red  tail- 
feathers  of  the  Touracon. 

Professor  Lehmanu,  in  reply  to  Dr.  Colman,  stated  that  tin,  when 
taken  in  small  quantities  for  a  length  of  time,  had,  undoubtedly,  an  ill 
effect  upon  the  system,  bub  believed  that  all  the  supposed  acute  cases  of 
tin-poisoning  were  in  reality  caused  by  ptomaines. 
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The  subject  of  the  action  of  water  on  lead  has  a  special  hygienic 
interest  on  account  of  its  resulting  in  the  contamination  by  lead  of 
clrinking-water. 

In  the  Gulstonian  Lectures,  delivered  in  the  early  part  of  the 
present  year  before  the  Boyal  College  of  Physicians  of  London, 
^'  Thomas  Oliver  has  treated  the  subject  of  lead  poisoning  in  an 
exhaustive  manner,  and  to  his  treatise  reference  CAn  l)e  made  for  informa- 
tion upon  the  pathological  effects  likely  to  accnie  from  imbibition  of 
this  metal  and  its  salts. 

The  chemical  aspect  of  the  question,  which  at  present  concerns  us, 
has  received  the  attention  of  several  experimenters,  but  the  want  of 
agreement  noticeable  in  their  results  has  led  to  a  confusion  rather  than  to 
a  settlement  of  the  matter.  I  venture  to  suggest  that  this  has  been 
naaiiily  due  to  the  different  ways  in  which  the  experiments  have  been 
conducted,  and  to  the  bias  in  favour  of  the  acid,  which  is  sometimes  con- 
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taiiKMl  in  iintunil  WMt<'r-i  tlmt  net  on  h»flcl,  Immiij;  in  tcome  way  the  «nse 
of  tli<*  n<*tif)n. 

By  the  observations  I  luivo  m\\<\o  \\\yon  tho  action  of  a  great  iiuinv 

\vjit(»rs,  1  am  oonvinctMi,  aiul  (•aniu»t  think  thtTP  is  room  for  doubt,  that 

th«*  priinarv  airtion  of  wat(»r  on  h'a<l  is  in  ovory  <*ns«'tt  process  of  oxidation.       j 

Thus,    the   invariabU*  result  of   jmttinjjj  hwl  into  contact  with  watff 

neutral  or  faintlv  alkaline  in  reaction,  such  as  most  distilled  wattris  is 

the  nrcMluetion  of  a  colourless  crvstnlline  oxvhvdrate  of  lead  that  is  almost 
I  »  •    • 

insoluble   in    ])ure   water.      I    hav«'   rwently    had   under  oxamhiatioo 
num<*rous  samples  of  soft  waters  from  tin*  Devonshire  rivers,  Ac,  awV 
have  found  that  they  act  upon  lead  in  a  manner  practically  identical  with 
th(»  a<'tion  of  distilled   wati'r,  and  a  similar  (^flFect  may  commonly  b^- 
obtained  from  ruin   wat^T.     In   ea<'h   case  soli<l  oxvhvdrate  of  lead  \s^ 
rapidly  pro<luc(»d,  and  falls  off  the  lead  as  it  is  formed,  leaving  a  fn*sL^^ 
Hurfac**  to  be  aete<l  \\\\o\\.     Tin*  air  being  a<lmitt<Ml  to  the  surface  of  i\iC^ 
water,  this  action   is  continuous,  lasting  for  wet^ks  or  months,  or  imti^  -* 
tin*  lea<l  is  buri(Ml  in  the  <lee])  layer  of  oxyhydnite  pnxhicwl. 

With  the  action  of  thrse  neuti-al  or  faintlv  alkaline  waters,  let  us 
contnist  the  action  of  u  <h»ci(h'dlv  aci<l  water.  Xaturally  acid  waters 
an^  f(mnd  in  <*onnexion  with  |M*at  ami  otherwise,  but  the  i»omjK)sition 
of  the  Jici<l  which  thes(»  jx^at  waters  contain  is  at  prc^sent  unknown. 
When  one  of  these  acid  waters  is  phice^l  in  conta<'t  with  lead  we  gi^t 
a  <'lear  solution  of  lend  salt  as  an  immediate  residt ;  but,  doubtless,  the 
lead  is  oxidized  Ix'fon*  being  dissolved  by  th(*  acid.  The  amount  of 
acid  ])res<Mit  of  course  determines  the  amount  of  lead  that  can  Iw*  dis- 
8olve(l.  Th(»  action  <loes  not  ne<'css;n*ily  stop  here,  however,  but  the 
oxidation  of  the  lead  may  continue  iH'Vond  tlu'  point  of  satumtion 
of  the  aci<l,  an<l  the  extra  oxi<K*  fornuMl,  or  a  part  of  it,  combining 
with  the  neutral  sidt  in  solution  forms  an  oxvsjdt.  This  oxvsalt 
b(Mng  less  solubh'  than  the  neutnd  sidt,  less  lead  is  now  containe<l 
in  solution ;  a  portion  of  that  at  first  dissolve*!  now  forming  [wirt 
of  the  <leposit  that  li<»s  uj)on  the  l)ottom  of  the  vessel  or  \\\\ox\  the 
suHace  of  the  l(»a<l.  When  tin*  acid  in  th<»  wat4*r  is  verv  snndl  in 
(piantity  tlu»  usual  production  of  oxyhydrate  of  lead  is  oidy  delave<l 
for  a  shoit  time.  When  a  much  more  appreciable  (]uantity  of  acid  is 
contained  in  the  water,  tlu*  oxysidt  which  is  thrown  out  of  solution  and 
deposited,  or  formcnl,  uiK)n  the  surface  of  the  lead,  tends  to  adhere  tirndv, 
and  covering  the  lea<l  protects  it  and  thus  brings  the  action  to  a  termina- 
tion. By  a  very  can»ful  neutralisiition  of  tin*  acid,  the  })roduction  of 
solid  oxyhydrate  nuiy  l)e  made  to  commence*  imnunliately,  just  as  it  dot»R 
in  waters  that  are  naturally  neutral  or  nearly  so.  The  oxvhvdrate  of 
lead  itself  gives  the  water  an  alkaline  nwtion,  and  the  reaction  of  every 
water  that  is  acting  on  lead  is  tluMvfore  d(»stine<l  to  b(H»ome  alkaline 
ultimately,  the  only  factor  nec<\ssary  for  the  continuous  oxidation  of  the 
lead  being  a  consUmt  supjdy  of  oxygen. 

Waters  which  an*  decidedly  alkaline  by  i-eason  of  containing  con- 
siderable quantities  of  a  carbonate,  such  as  calcium  carl)onate,  including 
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those  that  detkTve  in  any  degnn?  the  title  of  hard  waU»rH,  iii-e  provonteil 
from  acting  on  lead  by  the  formation  upon  the  surface  of  the  metal  of  a 
closely  fitting  insoluble  coat  or  iilni,  which  is  presumably  a  basic  (rar- 
bonate  of  lead.  The  carbonic  acid  which  ordinarily  acts  as  a  solvent  to 
the  carlwnaU^  of  Jirnt*  in  hard  waters,  does  not  l(»ave  the  carbonate  of 
lime  to  dissolve  carbonate  of  lead:  but  unusual  waU^rs  mav  exist  in 
which  there  is  a  very  large  excress  of  carbonic  aci<l  gas  over  that  i^equired 
to  hohl  in  solution  the  calcium  carbonat<%  an<l  the  foruuition  and  solution 
of  carbonates  of  lead  may  then  be  expecte<l.  Such  a  water  must  be 
include<l  amongst  the  acid  waters,  an<l  there  Ls  no  acid  water  that  so 
well  exemplifies  the  effect  of  the  continued  oxidation  at  the  surface  of 
the  lea<l,  in  causing  the  ultimate  precipitation  of  the  soluble  lead  salt  at 
first  fonnnly  as  distilled  water  into  which  carbonic  acid  gas  has  been 
passe<l.  As  will  be  seen  in  the  following  table,  the  solution  becomes 
stronger  until  it  contains  leml  in  the  proi>ortion  of  2*8  millegrammes  per 
litre ;  but  after  20  hours'  further  exposure  the  strength  is  reduced  to 
•14  millegrammes  per  litre. 

Table  showing  the  Amount  of  Lead  dissolved  by  Distilled  Water 

into  which  CO2  has  been  passe<l. 

Time  exposed.  Lead  in  Solution. 

3  hours  -  -      "94  millegrammes  ixt  litre. 

10      „  -  -    2-8 

30      „  .  -       14 

It  has  been  stated  by  some  authors  that  carl)onic  acid  gas  dissolves 
lead ;  by  others,  that  it  coats  lead  and  prevents  the  action  of  water  upon 
the  metid.     It  <loes  both  ;  first  the  one,  and  then   th(»  other.     For  car- 
bonate of  Iwid  is  first  dissolved  by  excess  of  CO2  ;  but  this  excess  of 
COj  is  presently  neutralised  by  further  production  of  oxide  of  lead.     A 
great  part  of  the  lead  at  lirst  dissolve<l  is  withdrawn  from  solution,  and 
a  basic  carlwnate  is  formed  upon  the  surface  of  the  lead  which,  pro- 
tecting it  from  the  wat4T,  c{uis<'s  cessation  of  action.     The  coat  which 
carbonic  acid  gives  to  l(»ad  in  this  way  is  a  soft  whitt^  fur,  (piite  different 
from  the  closely  fitting  film   that  is  formed   upon   it  when  an  alkaline 
carl)onate  is  contained  in   the  water.     A  fur  similar  in  apjH'arance,  com 
pose<l  of  bjisic  Sidt,  covers  the  lead  as  an  ultimate  result  of  the  action  of 
waters  containing  oth<T  acids,  such  its  nitric,  hydrochloric,  or  sulphin-ic, 
which  in  limited  proiwrtion  have  Ihhmi  purjwsely  added  to  the  watiT,  or 
the  acid  natundly  contained  in   iM'aty  waters  when  it  exists  in  them  in 
Rufiicient  quantity.     The  fact  of  a  water  containing  certiiin  neutral  sidts 
Other  than  carbonate,  such  as  sulphate,  also  leads  to  the  formation  of  a 
similar  fur  upon  the  surface  of  the  h»ad,  a  reaction   between  the  oxy- 
hydrate  of  lead  and  the  sidj)hal4»  of  calcium,  <fec.  (evidently  taking  pliKu*. 
The  pn*s<*nce  of  sulphate,  chloride,  &c.  causi^s  more  lead  to  1k»  retained 
in  solution,  and  ammonia  sidts  do  the  same  thing  in  a  particular  degree, 
(wpecially  nitrat<»  of  ammonia.     Sulphate  diminishes  the  rate  of  produc- 
tion of  oxyhydrate  of  lea<l,  or  puts  an  end  to  its  production  altogether  by 
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(flogging  the  surfucv  of  the  lea«l  with  tjttsic  salt  of  slight  :¥>hibilitT  thit 
<l<H»s  not  fall  <»ff  till*  MirfiUf  of  the  metal  ms  «1o  the  tine  iT\'staUt  of  the 
ox}hy*lnite  itself.  The  presence  of  ehlori<le  appears*  to  incrHa«ie  the  rate 
of  oxidation  of  lead.  Phf*sp]i:ite  au<l  silicate  liave  siome  power  in  caosiiig 
a  elosely  fitting  insoluble  film  to  lie  foruietl  on  the  Mirface  of  the  metal 
which  lias  influence  in  protecting  it  from  further  action  of  WBter ;  but 
the  protective  coat  afforded  l>y  these  salts  does  not  form  ho  quickly  and 
perfei*tly  as  in  the  czu<e  with  tluit  forme^l  hy  carl>oiuite. 

Tin*  nite  of  action  of  water  on  lead,  whether  tlie  water  be  add  or 
faintly  alkaline,  is  increastnl  in  a  marked  manner  by  increase  of  tempen- 
tuns  p»»rlmps  up  to  70"  C  ;  but  aliove  tluit  tenip(*rature  a  conipanitivelj 
slight  and  limitetl  action  takes  pLure.  In  my  experiiuentjs  I  liave  got  the 
most  marke<l  results  at  alK»ut  50°  C. 

I  am  d<*sirous  of  making  it  pLiinly  understood  that  it  is  in  waters 
that  aiv  nearly  neutral  in  reaction  that  the  production  of  lead  salt  occurs 
with  givatest  rapidity  and  continues  with  the  least  interruption ;  and 
h»ad  mav  jijtMiendlv  1h»  fcun<l  in  such  waters  when  thev  are  conveved 
through  leaden  pijK^s.  It  is  not  dissolved,  but  exists  in  a  state  of  suspen- 
sion.    The  minute  crvstals  of  oxvhvdrate  len<l  themselves  verv  readilv 

«  •       •  •  * 

to  susiH»nsioii,  and  when  suspen<led  in  a  water  may  l)e  eaisily  overlooked, 
unless  the  water  lx»  critically  examined  in  a  goo<l  light.  The  leaid  when 
existing  in  water  in  this  condition,  has  no  doubt  sometimes  been  taken 
to  1m»  dissolved.  The  pnictical  effe<;ts  an*  much  the  same  as  if  it  were 
dissolved ;  but  it  is  well  to  make  the  distinction  in  considering  the  cause 
of  the  action  of  water  on  lead. 

The  action  consisting  primarily  and  chieHy  in  the  oxidation  of  the 
metal,  we  aiv  at  the  root  of  the  matter  when  we  l)i»giu  to  consider 
wheiKH'  and  how  the  oxygen  is  derived.  Wluit  are  the  i)ossible  sources 
of  oxygen  ?  a.  The  frt»e  oxygen  that  is  «lissolveil  in  the  water. 
b.  Oxygen  that  may  Ik*  deriveil  by  decomposition  of  water,  either  by  the 
lead  itsi»lf  displacing  hydrogen,  or  by  an  eleirtrolysis  due  to  voltaic  action 
resulting  fnmi  the  fact  of  common  shet^t  and  pii)e  lead  l^eing  invariably 
alloyeil  with  small  (juantities  of  other  metals.  c.  Oxygen  deriveil 
by  ixMluction  of  the  nitnites  and  nitrites,  or  other  forms  of  oxidised 
nitrogenous  nuitter,  which  occur  in  most  waters  to  a  greater  or  lesser 
extent. 

If  a  water  l)e  obt^iined  tliat  lias  not  the  ix)wer  of  acting  on  lea^l, 
even  though  it  contjdn  no  carbonate,  <fcc.  to  obstruct  the  action  (and  such 
a  water  is  occasionally  met  with)  no  amount  of  aeration  will  cause  tht» 
action  to  start,  or  increase  it  wliere  it  only  occurs  in  a  slight  degree.  If 
a  distilled  water,  wliich  has  Ijeen  found  to  act  on  U?ad  in  the  cold  with 
rapid  and  continuous  production  of  oxyhydmte,  be  placed  in  a  platinum 
dish  and  boiled  for  live  minutes,  we  may  take  it  for  gi-auted  that  the 
whole  of  the  fi*ee  oxygen  is  dissipated.  Now  if  without  allowing  the 
wat«r  to  cease  boiling  we  drop  in  pieces  of  clean  Iwid,  there  should  l)e  no 
lead  salt  forme<l  provided  the  action  be  wholly  due  to  free  oxygen.  But 
a  limited,  yet  decitled  (juantity  of  lead  salt  is  formed,  giving  the  water 
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an  opaiesoence  and  a  iiocculent  deponit.  This  initial  action  cannot  l>e 
due  to  free  oxygen.  But  if  it  1x3  thus  proved  that  action  can  ttike  place 
when  the  absence  of  free  oxygen  is  assuie<l,  it  is  quite  as  easy  to  prove 
that  a  continuous  oxidation  of  the  lead  cannot  take  place  unless  air  l^e 
admitted  to  the  surface  of  the  water.  A  water  which  acts  on  lead  with 
production  of  oxy hydrate  being  placed  in  an  appropriate  vessel  along 
with  pieces  of  clean  lead,  melted  paraiiin  wax  or  oil  is  poured  over  the 
surface  of  the  water,  and  the  air  is  thus  shut  out.  A  chock  experiment 
is  at  the  same  time  ma<le  with  water  and  lead  in  the  same  proportions, 
but  with  the  air  freely  athnitted  to  the  surface  of  the  water.  In  the 
former,  action  occurs  and  proceeds  for  a  time,  and  then  abruptly  comes 
to  an  end.  In  the  lattt*r,  similar  action  occurs,  and  the  two  keep  pace 
for  a  time  eqmdly  with  each  other ;  but  in  this,  the  action  continues 
after  it  has  ceased  in  the  other,  so  tliat  at  the  end  of  a  week  the  lead  salt 
formed  in  it  is  vastly  greater  tlian  that  which  has  l)een  formed  in  the  one 
from  which  air  is  excluded.  From  this  obseiTation  we  are  forced  to  the 
conclusion  that  whatever  may  be  the  initial  cause  of  the  action,  the  con- 
tinuation of  it  beyond  a  certain  point  is  certainly  dependent  upon 
absorption  of  oxygen  from  the  air. 

The  fact  of  the  action  requiring  for  its  continuance,  but  not  for  its 
commencement,  a  supply  of  air,  proves  of  itself  tliat  the  action  is  not  due 
to  a  decomposition  of  water  eitlu^r  1)y  a  simple  displacement  of  hydrogen 
by  lea<l,  or  by  electric  influence.     Besides  this,  at  common  temperatures, 
the  action  of  water  on  lejid  does  not  result  in  any  evolution  of  hydrogen, 
and  it  would  not  be  possible  for  decomposition  of  water  to  proceed  for 
any  length  of  time  without  hydrogen  being  evolved.     In  regard  to  the 
production  of  an  electric  current  by  reason  of  the  impurity  of  the  lead, 
samples  of  pure  metal,  that  is,  as  pure  as  could  l>e  obtained  by  igniting 
either  of  several  carefully  pi*epared   plumbic  comjiounds  in  a  porcelain 
crucible,  were  found  to  have  an  action  xk\ion  water  precisely  similar  to 
the  commercial  metal.      Silver  is  the  metal  that  is  most  likely  to  exist  in 
lead  in  such  (quantity  as  to  cause  any  (»ffect  of  practical  importance  in  the 
action  of  water  upon  it.     The  minute  tracer  of  copper  and  other  metals  that 
may  occur  can  have  little  apprtK:iable  effectt.     I  liave  made  expenments 
into  the  effects  upon  the  oxidation  of  lead  of  c*oupling  different  metals 
along  with  it  before  immersing  it  in  the  water.     Strips  of  foil  of  the 
several  metals,  of  equal  surface,  were  taken,  and  strips  of  lead  were 
coupled  with  similar  strips  of  each  of  the  other  metals  by  merely  hooking 
and  bending  their  ends  together,  so  that  the  two  metals  formed  a  nng, 
balf  of  which  was  of  lead  and  half  of  th(?  other  metal.     A  clu»ck  experi- 
ment being  made  with  one  of  the  pieces  of  lead-foil  alone,  the  amount 
of  lead  salt  formed  from  the  lead  alone,  could  be  compared  with   that 
formed  by  (sach  couple.     The  lead  used  was  a  thick  lead-foil,  supplied 
by  Messrs.  Hopkin  and  Williams,  of  Hatton  Garden,  which  was  stated 
to  be  pure  lead.     Some  of  the  other  metals  were  supplied  by  the  same 
firm  in  the  form  of  thick  foil.     The  following  results  were  obtained. 
The  experiments  were  performed  simultaneously,  and  equal  measures  of 
water  were  used.     Temperature  avemged  about  17°  C. 
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Ea^periment  I. — Tin*  wat^T  useil  was  (liHtille<l  water  with  a  fdigbtlr 
Hlknliiu^  reaction.  Tho  inotals  were  in  th<»  water  12  hours,  hcing  iHioUj 
ininiei-sc^d. 

Kclative  Amount  of  Lead 
Metaln  employed.  converted  into  Lead-salt. 


Lead  alone    -  -             -              -  100 

L(»a<l  and  silver  -  -                 -  120 

Lead  and  copixjr  ...  \Q^ 

Lead  and  iron    -  -                  -  100 

Lc*ad  and  ahuniniiini  -              -  16 

Leiid  and  tin      -  -                  -  14 

Lead  and  zinc  -             -             -  6 

Thus  the  silver  and  copjK'r  coupk*d  with  lea<l  caused  a  slight  increase 
of  a<*tion  on  the  Uwl  in  this  alkahne  water,  whihtt  aluminium,  tin,  and 
wpwially  zinc,  caused  a  nmrke<l  diminution.  The  silver  and  copper  did 
not  themselves  app<^ar  to  1h;  affecteil,  hut  some  oxidation  of  the  iron  and 
other  metals  took  place*. 

Experiment  IL — The  water  uscmI  was  tlistilled  water,  made  very 

faintly  acid  with  act»tic  aci<l.     The  metals  were  in  the  water  three  houns 

wholly  immerseil  as  befon\ 

Kelative  Amount  of  Lead 
MotalH  employed.  converted  into  Lead-salt. 


Leiul  alone         .  .                 -  loo 

Lead  and  coppi'r  -             -             -  150 

Lead  and  silver  -  -                  -  133 

Lead  and  iron  -             -             -  7 

Lead  and  zinc    -  -                 -  5 

Lea<l  and  aluminium  -             .  0 

Lead  and  tin      -  -                  -  0 

Coupling  with  aluminium  and  tin  wholly  prevented  the  oxichitioit 
of  hwl  in  this  water  whilst  coupling;  with  copiHT  and  silver  iigain  increase<l 
it.  The  silver  and  copp<*r  themst»lves  ap|>eared  unaffwted,  liut  the  other 
metals  could  1h»  dettvted  in  the  ivsiHH.'tive  watei*s. 

Experiment  HI. — The  water  used  was  as  in  last  experiment,  hut 
was  made  nioiv  stix)ngly  aci«l  with  acvtic  acitl.  It  contained,  in  fact, 
alnrnt  \  iH»r  ci»nt.  strong  awtic  acid.  The  metals  wei*e  immersed  in  the 
water  12  houi^s. 

Keltttive  Amount  of  I^ead 
>[etals  empU>yiHl.  couvertcil  into  lAnul-salt. 

Lea<l  alone  ...     IOq 

Lead  and  aluminium 
L(*aul  ami  tin      - 
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Experiment  IV. — The  water  wtuj  a  peaty  water  from  Dartmoor, 

with  a  naturally  acid  reaction.     The  metals  were  immer8e<l  in  the  water 

three  hours. 

Relative  Amount  of   Lead 
Metals  employed.  converted  into  Lead-«alt. 


Lead  alone    -  -  -  -     100 

Lead  and  silver  -  -  -     300 

Lead  and  copper        -  -  -     150 

Lead  and  tin  -  -       70 

Lead  and  zinc  -  -  -       70 

With  this  water  the  zinc  and  tin  did  not  appear  to  prevent  action  on 
leiul  in  such  a  mnrke<l  way  as  in  previous  experiments.  The  action  was, 
however,  increased  to  a  greater  extent  by  copper  and  silver. 

It  is  a  rare  thing  to  meet  with  a  water  that  is  absolutely  nitrate 
free ;  and  as  lead  reduces  nitrate  at  common  temperature  when  contained 
in  solution  in  a  water,  however  minute  a  proportion  be  present,  we  have 
lie  re  an  undeniable  source  of  oxygen.     Every  nearly  neutral  water  that 
acts  on   lead  with   production   of  crystals  of  oxyhydrate,   and   every 
ni&tundly  acid  wat(ir  that  acts  on  lead  with  solution  of  the  oxide,  givas 
evidence  of  containing  nitrite  after  the  action  has  taken  place.     As  the 
wetter  did  not  contain  nitrite  in  the  first  place,  or  if  it  contained  nitrite 
tlie  (juantity  is  now  increased,  we  are  right  in  assuming  that  it  has  been 
prcxiuced   by   reduction  of  nitrate  by  the  lead.      In  the  hundreds  of 
ftxperiments  tliat  I  have  made  upon  the  action  of  water  on  lead,  in  no 
casM^  where  the  ordinar}'  action  lias  occurred  have  I  failed  to  obtain  ample 
proof  of  the  presence  of  nitrite  after  the  action.     But  although  lead 
reduces  nitrate  to  nitrite   (and  when  air  is  excluded  probably  to  hypo- 
nitrite)  it  never  reduces  it  entirely  to  ammonia  at  common  temperature. 
The  reduction  apparently  does  not  take  place  with  sufficient  rapidity 
Jor  this  to  happen  ;  and  unless  water  be  decomposed,  there  is  no  hydrogen 
to  form  ammonia  with  the  nitrogen  of  the  nitrate.     When  there  is  free 
wlmission  of  air  the  nitrite  is  reoxidised  by  the  oxygen  of  the  air  as 
fast  as  it  is  reduced  by  the  lead. 

The  main  action  of  water  on  lead  is  therefore  due  to  the  presence 
in  the  water  of  a  nitrate  (or  some  partially  oxidised  organic  nitrogenous 
compound  which  admits  of  being  reiiuced  by  the  lead  and  reoxidised  by 
the  air  giving  the  reaction  of  nitrite  when  reduced).  The  continuation  of 
action  obser\'ed  to  take  place  in  a  nearly  neutral  water,  where  oxyhydrate 
of  lead  is  produced  for  weeks  together,  is  due  to  nitrite  acting  as  an 
ox)gen  carrier  between  the  air  and  the  lead.  The  rate  of  action  is 
increased  when  copper,  siher,  and  other  metals  are  in  contact  with  the 
W  beneath  the  water.  The  rate  is  diminijshed  when  zinc,  tin,  and 
other  metals  are  similarly  in  contact  witli  it,  thest^  metals  suffering 
oxidation  in  preference  to  the  lemi. 
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DISCUSSION. 

JDr.  Rideal  nnkcd  ivhother  the  rednction  of  nitrate  to  nitrite  took 
place  in  tho  oxperiments  cited  by  Dr.  Garrett,  only  when  a  **  couple"  of 
two  motalH  was  employed;  and  if  the  reduction  was  continned  to 
ammonia ;  a«  with  a  coppi*r-zinc  conplo  the  presence  of  nitrite,  and 
therefore  of  an  oxygen  carrier,  would  be  prevented  P 

Mr.  W.  R.  Magnire  (Dublin)  said  that  in  Dublin  the  |mblic  water 
supply  from  the  Vartry  River  is  a  very  pure  one,  resembling  the 
Glasgow  water  from  Loch  Katrine.  Fifteen  years  ago  it  was  discovered 
that  lead  pipes  and  cisterns  were  attacked  by  this  water,  and  the  Cor- 
poration, in  order  to  prevent  lead  poisoning,  ordered  that  all  lead  pipes 
for  water  should  contain  3  per  cent,  of  tin.  This  had  been  carried  out 
for  15  years  without  any  case  of  lead  poisoning  attracting  attention. 
Sir  Charles  Cameron  found  that  small  carp  placed  in  the  lead  tanks 
showed  signs  of  paralysis  which  so  cramped  their  bodies  that  it  caused 
them  to  miss  their  food  as  they  darted  at  it.  In  tanks  made  of  lead 
alloyed  with  3  per  cent,  of  tin  this  did  not  occur.  Mr.  Maguire  inquired 
whether  this  alloy  would  give  absolute  security  against  lead  poisoning. 
Small  iron  pipes  could  not  be  used  to  convey  Yartry  water,  as  the  pipeB 
were  choked  within  a  few  months. 

Br.   Russell  mentioned  a  case  in  which  a  very  pure   water  had 
dissolved  a  large  amount  of  zino  from  the  containing  tank. 


What  is  the  Importance  of  Magnesia  in  Drinking  Water  ? 

BY 

Percy  F.  Frankland,  Ph.  D.,  B.  Sc.  (Lond.),  F.R.S.,  Profossor  of 
Chemistry  in  St.  Andrews  University,  Dundee. 

It  must  be  eonfeasod  that  in  spite  of  tho  enormous  amount  of 
attention  which  hiw  for  years  been  devoted  to  tlie  chemical  anah-sis 
of  drinking  water,  wo  aie  still  lamentably  ignorant  of  the  precise 
hygienic  importiuice  of  the  miut^rul  constituents  which  iinalysis  reveals. 
Indeed  the  diversity  of  opinion  regarding  these  mineral  substances  is 
far  greater  than  concerning  the  moi-e  obscure  and  less  easily  handled 
organic  matters  of  drinking-water.  Thus  sonui  authorities  actually 
prefer  waters  containing  a  very  considerable  proportion  of  mineral 
matters,  others  object  to  such  waters,  and  others  again  regard  the 
matter  with  complete*  indifference.  Phosphatic  (lalculi,  goitre,  and 
cretinism  have  been  by  some  refernni  to  waters  containing  lime  and 
magnesia  stilts,  whilst  others  hav(^  adduced  evidence  that  such  disorders 
are  wholly  unconnected  with  hard  water.  This  question  of  the  rektive 
fitness  of  hard  and  soft  water  for  drinking  purposes  was  submitted  to 
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investigation  by  the  .Rivers  Pollution  Commission  of  1868,  who,  Jift<*r 
devoting  no  less  than  16  pages  to  a  (critical  revi<»w  of  the  evidence  before 
them,  leave  the  matter  in  th(»  supremely  unsatisfactory  condition 
inilieatr<l  by  the  following  words : — 

**  AVe  are,  therefore,  of  opinion  that  whilst  waters  of  (»xcessive 
hardness  may  b(^  pro<hictiv(»  of  calculous  and  p(»rhaps  other 
diseases,  soft  and  hard  waters,  if  equally  free  from  ileleterious 
organic  subst^mces,  are  equally  wholesome." 

The  said  Commissioners  are,  however,  entirely  silent  on  the 
subject  of  magnesia;  indeed  amongst  the  innumei-able  analyses  of 
potable  water  which  occur  in  their  Sixth  Report  there  is,  I  believe, 
only  one  in  which  the  magnesia  is  recorded  at  all.  This  is  in  the  case 
of  the  water  supplie<l  from  a  deep  well  in  the  magnesian  limestone  to 
Sunderland,  which  is  said  to  contain  3*96  partes  of  magnesia  (MgO) 
per  100,000. 

"Within  recent  years  therci  has  however,  arisen  in  certain  quarters 
in  this  country  a  belief  that  magnesia  when  present  in  more  than  a 
verj*  limited  quantity  is  objectionable,  and  I  am  acquainted  with 
at  least  one  ca.se  in  which  an  otherwise  unimpea<;hable  water  was 
discarded  in  consequence  of  its  containing  a  few  grains  of  magnesia 
per  gallon.  • 

This  view  is  the  more  open  to  question   in  consequence  of  the 

very  limite<l  information  which  is  available  concerning  the  proportions 

of  magnesia  which  are  commonly  met  Avith  in  British  potable  waters. 

The   determination   of   magnesia  is  one   of   the  most  laborious  which 

owMir  in  wat<»r  examination,  and  is  consequently  but  rarely  undertaken 

bv  water  analysts ;  from  time  to  time,  ho  weaver,  I   have  had  occasion 

to  determine  the  magnesia  in  waters  which  have  been  submitted  to  mo, 

and  I  think  that  it  may  not  be  ^dthout  interest  to  place  on  record  some 

of  the  results  which   I  have  obtained  more  espei'ially  on  this  occasion, 

so  that  the  proi)oi-tions  met  with  in  British  watcTs  may  be  compared 

with  those  found  on  the  Continent  where  the  magnesian  formations  are 

much  more  largely  represented. 

In  the  accjompanying  table,  pp.  84  an<l  85,  I  have  recorded  the 
results  of  analysis  of  a  number  of  typical  samples,  which  ser\'e  to 
iUnstrate  the  proportions  of  mivgnesia  found  in  the  supplies  obtainevl 
from  some  of  the  more  important  water-bearing  strata  of  gi-<»at  Britain. 

The.se  analytical  results  show  that  the  calcann^us  waters  derived 
from  the  chalk  contain  only  a  veiy  small  proportion  of  magnesia,  and 
that  even  in  the  highly  saline  waters  obtained  from  the  chalk  below 
thft  London  Clay  the  amount  is  also  very  moderate,  only  distinctly 
greater  than  in  the  case  of  the  normal  chalk  watei-s. 

The  proportion  of  magnesia,  again,  is  considerably  greater  in  the 
water  from  the  lias,  as  represented  by  the  wells  at  Wellingboro*, 
whilst  the  largest  proportions  were  found  in  waters  from  th<*  magnesian 
Kmestone  and  new  red  sandstone. 
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It  will  V)o  further  seen  thut  in  ull  ca^^^  in  which  the  proportioii 
of  inagiiesia  is  at  all  conHiderable  (say,  upwards  of  four  part^),  the 
]MTiimnent  hardnc^ss  is  high  (10  i>aits  }nt  100,000  or  upwards),  wliikst 
ill  iioiK^  of  the  ca8(\s  quoted  is  the  {>eruianent  hardness  above  10  withoat 
the  magnesia  being  above  four  parts;  in  fact,  in  waters  with  low 
pi;rmanent  hardness  there  is  little  ehance  of  finding  much  magnesia, 
and  vice  vend.  Applying  this  nde,  it  will  be  found  that  in  all 
probability  an  immense  number  of  waters  in  common  use  must  contain 
from  four  to  six  parts  of  magnesia  pi*r  100,000,  a  proportion  which  by 
some  authorities  is  regarded  as  objectionable.  Thus,  of  28  samples  of 
deep- well  water  from  the  new  red  sjmdstone  analysed  by  the  Rivers 
Pollution  Commission,  no  less  than  16  or  more  than  50  per  cent 
contained  up  wan  Is  of  10  parts  of  permanent  hardness.  Again,  of  15 
spring  waU^rs  from  the  new  red  sandstone,  seven  exhibited  upwards 
of  10  parts  of  permanent  hardness.  On  the  other  hand,  of  6(5  deep- 
well  waters  from  th<^  chalk,  only  live  or  7  *  6  per  cent,  luul  upwards  of 
10  parts  of  pennan(*nt  Imrduess;  and  of  28  spring  waters  from  the 
chalk  there  was  not  one  in  which  the  permanent  hardness  amounted  to 
10  parts  per  100,000. 

If  this  investigation  Vie  extended  to  sliallow  wells,  it  will  bt*  found 
that  the  number  of  probably  magnesian   waters  becomes   enormously 
greatiT.     Thus,  of  87  samples  of  shallow- well  wat<»r  from  the  new  red 
sandstone,   no  less   than  84,  or  96*5  per  cent,  had  their   permanent 
liardness  in  excess,  and  generally  largely  in  excess,  of   10  parts  per 
100,000;  and  again,   of  33   samples   of  shallow- well  water   from  tbe 
chalk,  27  exceeded  the  10  jmrts  of  p<*rmanent  hardness.     Thus,  without 
at  all  forcing  the  nde  as  to  the  relationship  between  permanent  hardness 
and  magne^siji,  it  is  obvious  that  waters  containing  from  four  to  six  parts 
of  magnesia  must  be  of  v<»ry  common  occurrence  indeed,  and  that  ^ 
very  large   portion   of   our  population    must  be   supplied   with   theu^' 
Until,  therefore,  a  far  more  searching  inquiry  than  hitherto  has  be*?^ 
made  into  the  alleged  efft^'t  of  such  watcu-s  upon  health,  it  ap[>ean:?  *^ 
me  highly  undesirable  that  any  im|)ortance  shoidd  be  attributeil  to  sii*^** 
proportions   of   magnesia   in   drinking   water   which   are   otherwise    ^ 
unimpeachable  purity. 

In  conclusion,  I  would  call  attention  to  the  effect  of  Clark's  pnx'C'^ 
on  magnesian  waters,  which  is  recorded  in  several  cases  in  the  tabl^ 
As  a  general  rule,  the  proportion  of  magnesia  removed  by  the  treatme^-^ 
with  lime  is  small,  much  smaller  than  that  of  the  lime  removed,  but  ^ 
is  particularly  worthy  of  notice  that  in  the  case  where  caustic  soda  vn^ 
used  in  conjunction  with  lime,  as  is  now  frequently  done  in  th  ^ 
softening  of  water  for  industrial  purposes,  the  proportion  of  magnesi^ 
removed  was  greater  than  that  of  the  lime. 

As  the  recorded  determinations  of  magnesia  in  British  waters  ar^ 
comparatively  scarce,  I  have  thought  it  desirable  to  append  the  pro 
portions  of  lime  and  magnesia  in  a  series  of  50  brewery-waters  which 
I  have  examined  from  all  parts  of    the  country,  although  in  only  a 
few  instances  am  I  able  to  assign  the  precise  source  of  the  samples. 
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DISCUSSION. 

Sir  C.  Cameron  statod  that  the  Dablin  pipc-watcr  was  soft,  con- 

Uiining  unly  two  grains  of  mineral  matter  per  gallon.  He  found  that 
vofb  lead  piper,  wero  seiisiblj  affected  by  the  water,  and  that  small  fish 
placed  in  tankn  became  affected  or  paralyzed.  The  waters  in  a  large  part 
of  Iroland  were  hanl  waten*,  and  contained  magnesium  as  carbonate 
snlphato,  nnd  chloride.  In  many  cases  ho  had  found  from  3  to  10  giaiiu 
of  magnesium  Halts  |H^r  gallon.  The  rock  locall}'  called  calp,  a  limestone 
with  largo  admixtures  of  aluminium  silicates,  silica,  oxide  of  iron  and 
iron  pyrites,  generally  contained  magnesia,  often  in  large  quantities. 
The  Dublin  well-waters  were  very  rich  in  magnesium  salts.  He  was  not 
iiwaro  of  any  injurious  influences  upon  health  produced  by  these  waters. 

Br.  8.  Barwiae  iBlacklmm)  stated  that  tinned  lead  pipes  were  quite 
Hatisfai*tory  for  .<oft  jwaty  waters.  The  Blackburn  water  was  veiy 
similar  to  the  Dublin  water;  it  nctetl  on  lead;  but,  owing  to  the 
Uluekburn  authority  cart>fully  insisting  upon  all  lead  pipes  being  lined 
with  tin,  they  had  no  cases  of  lend  poisoning. 

Br.  T.  M.  Brown  (Boston,  U.S.A.)  gave  an  account  of  tho  Massa- 
chussotts  State  Board  of  Health's  investigations  into  the  natural 
waters  of  tlie  Stnto,  and  descril»ed  the  establishment  of  isocblors  or  lines 
of  eqnal  chlorine-contents  of  the  waters  throughout  the  State. 

Sir  C.  Cameron  stat<Hl  that  in  tho  soft  waters  in  Ireland  there  was  a 
n*leviuK'y  InUween  the  amount  of  chlorine  and  iK)llution,  but  in  the  hard 
waters  tluTe  was  no  such  ivlevancy.  Waters  containing  only  0'002  jiarts 
of  albuminoid  ammonia  and  0*001  part  of  saline  ammonia  ]K>r  100>000  parts 
contained  from  5  to  30  ]>>rts  of  chlorine  per  gallon. 


The  Importance  of  Periodic  Analyds  of  the  Air  Breathed  in 

Towns  and  Cities. 

nv 
K.  N.  Baii  \i>inTiMu  M.D.,  Bonibnv, 

Go<mI  fiKxl,  j^ochI  water,  and  pHMl  air  an*  the  tliree  ni»oossary 
eU'Uients  which  conduce  to  iind  preserve  the  health  of  liviusr  unit.'*. 
All  souml  and  healthy  sjinitatioii  for  tlje  prestTvation  of  publi<r  health 
is  basiMl  on  principles  which  vouchsjife  and  sjifegnanl  tho  purity  and 
whohvsonu'ness  of  th(»  supply  of  these  thnn*  vital  elements.  In  the 
wonls  «)f  Dr.  Guy  :  "Public  HyjjifMie  has  to  do  with  persons  of  every 
"  rank  of  Iwth  sexes  and  of  evcTv  a^je.  It  takes  co;]jnizanc<»  of  tho  places 
•»  and  hous4»s  in  which  they  live,  of  their  oecui>ation  and  modes  of  life, 
"  of  the  food  they  oat,  the  water  they  drink,  and  the  air  they  breathe." 
Man  is  able  for  himself  to  rejiH't  any  artieh*  of  UkhI  which  is  injurious 
to  bis  health,  yet  in  all  larjijo  towns  and  cities  it  is  reganhnl  as  a  canon 
of  simitation  to  j)rovidc  a<i;ainst  unwholesoim*  articles  of  foo<l  getting 
into  the  geuoral  foo<l-supply ;  and  to  do  this  effectually  sanitation  has 
calliMl  in  the  aid  of  l(^gislatio!i,  an<l   rightly  so.     Tho  provision  of  a  pure 
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water-supply  in  towns  and  cities  is  everywhere  acknowledged  as  a  great 
sanitary  duty,  and,  after  a  pure  water-supply  is  provided,  to  maintain 
it  in  a  state  of  purity  Is  regarded  as  a  sanitary  obligation.  It  Is 
rigorously  insisted,  an<l  justly  so,  that  no  impurity  shall  be  permitte<l 
to  have  access  to  such  water,  because  the  fouling  of  drinking  water  is 
often  followed  by  fatal  diseases.  All  the  consideration  which  sanitation 
bestows  on  the  water  of  towns  and  cities  is  no  less  required  for  the 
town  and  city  air.  It  will  not  be  disputed  that  of  the  three  important 
elements  for  the  preservation  of  health  and  life  air  is  the  most  important 
one,  and  naturally  so,  considering  the  power  for  e\il  it  possesses  when 
in  a  state  of  impurity.  The  mortality  produced  by  using  noxious 
articles  of  fowl  is  trivial  as  compare<l  with  the  deaths  from  diseasiNS 
due  to  the  drinking  of  impure  water ;  an<l  the  mortality  on  the  score 
of  drinking  impure  water  is  considerably  less — at  least  ten  times  Ichs — 
liiau  the  mortality  due  to  the  breathing  of  impure  air.  The  infant 
requires  no  water,  but  pure  air,  and  more  of  it  than  the  adult,  inasmuch 
as  respiration  is  most  active  in  infantile  life.  Zymotic  diseases,  which 
destroy  so  much  infantile  life,  are  due  in  a  considerable  measure  to 
impurities  in  the  atmosphere. 

If,  then,  the  air  we  breathe,  compared  with  the  water  we  drink,  has 

such  a  powerful  influence,  and  that  to  such  an  extraordinary  extent, 

for  gooil  or  for  evil,  on  the  health  and  life  of  the  population  aceonling 

as  it  is  pure  or  impure,  the  preserving  of  the  purity  of  the  atmosphere, 

and  the  preventing  its  fouling,  even  with  the  help  of  legislation,  has 

certainly  the  strongest  claims  on  the  sanitary  duties  and  obligations  of 

civilized  towns  and  cities.     And  we  shoidd,  therefore,  expect  to  find  in 

all  well-supervised  towns  that  the  condition  of  the  air  was  as  closely 

and  constantly  watched  as  the  condition  of  the  water.     Instead  of  this, 

what  do  we  find  ?     Carefully  prepare<l  periodic  chemical  examinations 

of  the  water-S!ipply  are  made,  and  the  results  are  made  public.     The 

people  know  the  quality  of  the  water  provided  for  them.     From  time  to 

time  the  health   officer  on  the  strength   of  hL««   analyses   recommends 

special  measures  for  purifying  the  water  before  use.     But  there  is  no 

such  periodic  examination  made  of  the  atmosphere,  and  not  one  person 

in  10,000  knows  anything  of  the  condition  of  the  air  he  breathes.     The 

nanicipalities  provide,  at  considerable  expense,  a  water-supply  of   as 

pure  a  quality  as  can  be  obtained,  and  they  take  measures  to  maintain 

its  purity.     A  pure  air-supply  is  a  provision  of  nature,  and  nature  does 

try  to  maintain  its  purity.     As  soon,  however,  as  population  increases 

and  a  large  number  of  dwellings  are  put  up  within  limited  areas,  as 

occors  in  towns  and  cities,  the  atmosphere  necessarily  get«  vitiated  to 

a  certain  extent ;  and  the  conditions  of  town  and  city  life  are  inseparable 

from  a  somewhat  polluted  atma^^phere.    The  expired  air  of  human  beings 

wul  animals  is  one  constant  source  of  pollution  of  nature's  pure  air. 

The  dry  sewage  or  garbage  of  cities,  which  is  always  accumulating  as 

^  as  it  is  cartetl  away,  is  another  source  of  pollution,  and  the  decoin- 

poiition  of  liquid  sewage,  whether  in  drains,  sewers,  or  cesspits,  is  a 

Wrd  source  of  pollution.     All  these  sources  of  pollution  of  town  and 
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Experiment  I. — Tlu*  water  UHCil  was  distillcMl  wat^r  with  u  tdiglitly 

alkaline  reaction.     The  metals  were  in  the  water  12  hours,  lioing  wholly 

imniei*se(l. 

Itelative  Amount  of  Lewi 
Metak  employed.  converted  into  Lead-salt. 


Lead  alone    -  -             -             -  100 

Lead  and  silver  -  -                  -  120 

Lead  and  copjKjr  -             -             -  108 

Lead  and  iron    -  -                 -  100 

Li^l  and  aluminium  -              -  16 

Lead  and  tin      -  -                 -  14 

Lead  and  zine  -             -             -  6 

Thus  the  silver  and  copi)er  eoupliMl  with  lead  caused  a  slight  increase 
of  action  on  the  lead  in  this  alkaline  water,  whilst  aluminium,  tin,  and 
especially  zinc,  caused  a  marknl  diminution.  The  silver  and  copper  did 
not  themselves  appear  to  l)e  affected,  hut  souie  oxidation  of  the  iron  and 
other  metals  took  place. 

Experiment  II. — The  water  use*!  was   distille<l  water,  maile  verj' 

faintly  acid  with  acetic  acid.     The  metals  wen^  in  the  water  three  hours, 

wholly  immersed  as  l>efoiv. 

Relative  Amount  of  Lead 
Metub)  employed.  converted  into  Lead-salt. 


Lead  alone         -  -                 -  100 

Lead  and  coppi»r  -             -             -  loO 

Lead  and  silver  -  -                 -  133 

Lead  and  iron  -             -             -  7 

Lead  and  zinc    -  -                  -  5 

Lead  and  aluminium  -             .  Q 

Lead  and  tin      -  -                  .  q 

Coupling  with  ahiminium  and  tin  wholly  ])r(»vented  the  oxichition 
of  l(«wl  in  this  water  whilst  coupling  with  copiKjr  and  silver  again  increiised 
it.  The  silver  and  copp<u*  themselves  api)eared  unaffected,  hut  the  other 
metals  could  Ikj  detected  in  the  res[K»ctive  waters. 

Experiment  III. — Tlu?  water  used  was  as  in  ]a.st  experiment,  hut 

was  made  more  strongly  acid  with  acetic  acid.     It  contained,  in  fact, 

al>out  \  ijer  cent,  strong  acetic  acid.     The  metals  were  immei-se<1  in  the 

water  12  hours. 

Relative  Amount  of  I^ead 
Metals  employed.  converte<l  into  I^'tul-Hah. 


Lead  alone  -  -  .     loo 

Lead  and  ahiminium  -  .7 

Lead  and  tin      -  -  -         7 
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Experimetit  IV. — The  water  was  a  peaty  water  from  Dartmoor, 

with  a  naturally  aci<l  n^action.     The  metals  were  immersed  in  the  water 

three  hours. 

Relative  Amount  of  Lead 
Metals  employed.  converted  into  Lead-salt. 


LeAcl  alone    -  -  -  -     100 

Lead  and  silver  -  -  -     300 

Lead  and  cop})er        -  -  -     150 

Lead  and  tin  -  -       70 

Lead  and  zinc  -  -  -       70 

With  this  water  the  zinc  and  tin  did  not  api)ear  to  prevent  action  on 

lead  in  such  a  marked  way  as  in  previous  experiments.     The  tiction  was, 

however,  increased  to  a  greater  extent  by  copper  and  silver. 

It  is  a  rare  thing  to  meet  with  a  water  that  is  absolutely  nitrate 
free ;  and  as  lead  reduces  nitrate  at  common  temperature  when  contained 
in  solution  in  a  water,  however  minute  a  proportion  be  present,  we  have 
here  an  undeniable  source  of  oxygen.  Every  nearly  neutral  water  that 
acts  on  lead  with  production  of  crystals  of  oxyhydrat«,  and  every 
naturally  acid  water  that  acts  on  lead  with  solution  of  the  oxide,  gives 
evidence  of  containing  nitrite  after  the  action  has  taken  place.  As  the 
water  did  not  contain  nitrite  in  the  first  place,  or  if  it  contained  nitrite 
the  quantity  is  now  increased,  we  are  right  in  assuming  that  it  has  been 
pro<iueed  by  reduction  of  nitrate  by  the  lead.  In  the  hundreds  of 
experiments  tliat  I  liave  made  u[)on  the  action  of  water  on  lead,  in  no 
cast^  where  the  ordinary  action  has  occuiTcd  have  I  failed  to  obtain  ample 
proof  of  the  presence  of  nitrite  after  the  action.  But  although  lead 
reduces  nitrate  to  nitrite  (and  when  air  is  excluded  probably  to  hypo- 
nitrite)  it  never  re<luces  it  entirely  to  ammonia  at  common  temperature. 
The  reduction  apparently  does  not  tjike  place  with  suffici(»nt  rapidity 
for  this  to  liappen  ;  and  unl(»ss  water  lie  decomposed,  there  is  no  hydrogen 
to  form  ammonia  with  the  nitrogen  of  the  nitrate.  .When  there  is  free 
admission  of  air  the  nitrite  is  reoxiciised  by  the  oxygen  of  the  air  as 
fast  as  it  is  re<luced  bv  the  lead. 

The  main  action  of  water  on  lead  is  therefore  duii  to  the  presence* 
in  the  water  of  a  nitrate  (or  some  partially  oxidised  organic  nitrogenous 
compound  which  mlmits  of  Ijeing  re<luced  by  the  lea<l  and  reoxidised  by 
the  air  giving  the  reaction  of  nitrite  when  reduced).  Tlie  continuation  of 
action  observed  to  take  place  in  a  nearly  neutral  water,  where  oxyhydrate 
of  lead  is  pro<luced  for  weeks  together,  is  due  to  nitrite  acting  as  an 
oxygen  carrier  between  the  air  and  the  lead.  The  rate  of  action  is 
increased  when  copi>er,  siher,  and  other  metals  are  in  contact  with  the 
leail  beneath  the  water.  The  rate  is  diminisshed  when  zinc,  tin,  and 
otlier  metals  are  similarly  in  contact  with  it,  these  metids  suffering 
oxidation  in  preference  to  the  letwl. 


p.  1838.  ^' 
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DISCUSSION. 

JDr,  Rideal  n»kcd  ivhcther  the  reduction  of  nitrate  to  nitrite  took 
placo  in  tho  oxperiments  cited  by  Dr.  Garrett,  only  when  a  '*  conple"  of 
iwf>  mofcils  was  employed;  and  if  the  reduction  was  continued  to 
ammonia ;  aa  with  a  coppcr-zinc!  conple  the  presence  of  nitrite,  and 
therefore  of  an  oxygen  carrier,  wonld  bo  prevented  P 


'.  W.  R.  Magnire  (Dublin)  said  that  in  Dublin  the  public  water 
supply  from  the  Vartry  River  is  a  very  pure  one,  resembling  the 
Glasgow  water  from  Loch  Katrine.  Fifteen  years  ago  it  was  discovered 
that  lead  pipes  and  cisterns  were  attacked  by  this  water,  and  the  Cor- 
poration, in  order  to  prevent  lead  poisoning,  ordered  that  all  lead  pipes 
for  water  should  contain  3  per  cent,  of  tin.  This  had  been  carried  out 
for  15  years  without  any  case  of  lead  ]K>i8oning  attracting  attention. 
Sir  Charles  Cameron  found  that  small  carp  placed  in  the  lead  tanks 
showed  signs  of  paralysis  which  so  cramped  their  bodies  that  it  caused 
them  to  miss  their  food  as  they  darted  at  it.  In  tanks  made  of  lead 
alloyed  with  3  per  cent,  of  tin  this  did  not  occur.  Mr.  Maguire  inquired 
whether  this  alloy  would  give  absolute  security  against  lead  poisoning. 
Small  iron  pipes  could  not  be  used  to  convey  Yartry  water,  as  the  pipes 
were  choked  within  a  few  months. 

Br.  Russell  mentioned  a  case  in  which  a  very  pure   water  had 
dissolved  a  large  amount  of  ssino  from  the  containing  tank. 


What  18  the  Importance  of  Magnesia  in  Drinking  Water  ? 

BY 

Percy  F.  Frankland,  Ph.  D.,  B.  Sc.  (Lond.),  F.R.8.,  Professor  of 
Chemistry  in  St.  Andrews  University,  Diindeo. 

it  must  be  confessed  tliat  in  .spite  of  the  enormous  amount  of 
attention  which  has  for  years  been  (levote<l  to  the  chemical  analysis 
of  drinking  water,  w(»  are  still  lamentably  ignbront  of  the  precise 
hygienic  imiK)rtiuice  of  the  miueml  constituents  which  analysis  reveals. 
Indeed  the  diversity  of  opinion  regai-ding  these  mineral  substances  is 
far  greater  than  concerning  the  more  obscure  an<l  less  easily  handled 
organic  matters  of  drinking-water.  Thus  some  authorities  ttctuallv 
prefer  waters  containing  a  very  considerable  proportion  of  mineral 
matters,  others  object  to  such  waU'rs,  and  others  again  regard  the 
matter  with  complete  indifferen(;e.  Phosphatic  calculi,  goiti-e,  and 
cretinism  have  been  by  some  referred  to  waters  containing  lime  and 
magnesia  salts,  whilst  others  have  adduced  evidence  that  such  disorders 
are  wholly  uncounecte<l  with  hard  water.  This  cjuestion  of  the  relative 
fitness  of  hanl  and  soft  wat^^r  for  drinking  puriK)ses  was  submitted  to 
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investigHtion  by  the  .Rivers  Pollution  Commission  of  1868,  who,  nfter 
devoting  no  loss  than  16  pages  to  a  critical  review  of  the  evidence  before 
them,  leave  the  matter  in  the  supremely  unsatisfactory  condition 
indi<*ate<l  by  the  following  words : — 

"  We  are,  therefore,  of  opinion  that  whilst  waters  of  (excessive* 
hardness  may  be  pro<iuctive  of  calculous  and  perhaps  other 
<liseases,  soft  and  hard  waters,  if  ecjually  free  from  deleterious 
organic^  substances,  are  equally  wholesome*." 

The  said  Commissioners  are,  however,  entirely  silent  on  the 
subject  of  magnesia;  indeed  amongst  the  innumerable  analyses  of 
potable  water  which  occur  in  their  Sixth  Report  there  is,  I  believe, 
only  one  in  which  the  magnesia  is  recorded  at  all.  This  is  in  the  case 
of  the  water  supplied  from  a  deep  well  in  the  magnesian  limestone  to 
Sunderland,  which  is  said  to  contain  3*96  parts  of  magnesia  (MgO) 
per  100,000. 

"Within  recent  years  there  has  however,  arisen  in  certain  quarters 
in  this  country  a  belief  that  magnesia  when  pre^sent  in  more  than  a 
ver}'  limited  quantity  is  objectionable,  and  I  am  acquainte<l  with 
at  least  one  case  in  which  an  otherwise  unimpeachable  water  was 
<liscuirde<l  in  consequence  of  its  containing  a  few  grains  of  magnesia 
per  gallon.' 

This  \iew  is  the  more  open  to  question   in  consequence  of   the 

very  limite<l  information  which  is  available  conc<Tning  the  proportions 

of  magnesia  which  are  commonly  met  with  in  British  potable  waters. 

The   det<»rmination   of   magnesia  is  one   of   the  most  laborious  which 

occur  in   water  examination,  and  is  consequently  but  rarely  undertaken 

by  water  analysts ;  from  time  to  time,  however,  I  have  had  occasion 

to  determine  the  magnc^sia  in  waters  which  have  been  submittal  to  ni(% 

and  I  think  that  it  may  not  be  without  interest  to  place  on  record  som<» 

of  the  results  which   I  have  obtained  more*  (^specially  on  this  occasion, 

so  that  the  proportions  met  with   in  British  waters  may  be  compare<l 

with  those  found  on  the  Continent  where  the  magnesian  formations  are 

much  more  largely  represented. 

In  the  acciompaindng  table,  pp.  84  and  85,  I  have  recorded  the 
resnlts  of  analysis  of  a  number  of  typical  samples,  which  ser\'e  to 
illustrate  the  proportions  of  mjignesia  foimd  in  the  supplies  obtainerl 
from  some  of  the  more  important  water-bearing  strata  of  great  Britain. 

These  analytical  results  show  that  the  calcareous  waters  derive<i 
from  the  chalk  contain  only  a  very  small  proportion  of  magnesia,  and 
that  even  in  the  highly  saline  waters  obtained  from  the  chalk  below 
the  London  Clay  the  amount  is  also  very  moderate,  only  distinctly 
greater  than  in  the  case  of  the*  normal  chalk  watei's. 

The  proportion  of  magnesia,  again,  is  considerably  great^T  in  the 
water  from  the  lias,  as  represented  by  the  wells  at  Wellingboro', 
whilst  the  lai^est  proportions  were  found  in  waters  from  the  magnesian 
limffttone  and  new  red  sandstone. 
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86  Section  V. 

It  will  bo  further  scitii  that  in  all  caMw  in  which  the  proportion 
(if  magnesia  is   at  all  conHidcrablc   (say,  upwards  of   four  parts),  the 
]KTnian(^nt  hanlness  is  high  (10  i>art«  jht  100,000  or  upwards),  whilst 
in  none  (»f  the  cases  quoted  is  the  perniaueut  hardness  a1)ove  10  without 
the   magnesia   being   above  four   pails;  in   fact,   in    waters    Mrith   low 
pennmient  hardness  there  is  little  ehance  of  finding  much  magnesia, 
and    vice  versa.     Applying   this    rule,   it   will    be   found   that  in  all 
probability  an  innnense  number  of  waters  in  common  use  must  contain 
from  four  to  six  parts  of  magnesia  jkt  100,000,  a  pro|K>rtiou   which  by 
some  authoritic»s  is  regai*de<l  as  objectionable.     Thus,  of  28  samples  of 
deep-well  wat<*r  from  th(^   new  red  sjindstone  analyscnl  by  the  Rivers 
Pollution    Commission,   no   h»ss   than    16  or   more  than  50  i>er  cent, 
contained  upwanis  of  10  parts  of  i)ermanent  hardness.     Again,  of  15 
spring  wattMV  from  the  new   red  sandstone,  seven   exhibited   upwards 
of  10  parts  of  permanent  liardness.     On   the  other  hanil,  of  G6  deep- 
well  waters  from  th(^  chalk,  only  five  or  7  *  5  per  cent,  hail  upwartls  of 
10  pails  of   permanent  hardness;  imd  of  28  spring  waters  from  the 
chalk  tluTc  W2US  not  one  in  which  the  piTuiaiient  hardness  amounted  to 
10  pails  pi^r  100,000. 

If  this  inv(»stigation  be  extended  to  shallow  welLs,  it  will  Ik»  found 
that  the  number  of  probably  magnesian   waters  becom(^s   enormously 
gr(»ater.     Thus,  of  87  samples  of  shallow-well  water  from  the  new  nxi 
sandstone,    no  less   than  84,  or  96*5  per  cent,  had  their   permanent 
hardness  in  excess,  and  gi»nerally  largely  in  excess,  of   10  parts  per 
100,000;  and   again,   of  33   samples  of  shallow- well  water   from  the 
chalk,  27  (^xcewUnl  th(»  10  jmils  of  permanent  hardness.     Thm*,  without 
at  all  fortting  the  rule  as  to  the  i-elationship  between  pi^rmanent  hardness 
and  magnesia,  it  is  obvious  that  waters  containing  from  four  to  six  i>arts 
of  magnt»sia  must  be  of  very  common  occurrence  indeed,  anil  that  a 
very  large    portion   of   our  population    must   be   suppliwi    with   th<»m. 
Until,  therefore,  a  far  more  searching  imiuiry  than  hitherto  has  been 
madc!  into  the  alleginl  effect  of  such  waU*rs  upon  heidth,  it  ap{Knirs  to 
me  highly  undesirable  that  any  im|)ortance  should  be  attributed  to  such 
proportions   of   magnesiii   in   drinking   water   which   are   otherwise  of 
unimpeachable  purity. 

In  conclusion,  I  would  call  attention  to  the  effect  of  Clark's  pixx'ess 
on  magnesian  waters,  which  is  recorded  in  several  casw  in  the  table. 
As  a  general  rule^  the  proportion  of  magnesia  n;moveil  by  tin*  tn^itment 
with  lime  is  small,  much  smaller  than  that  of  the  lime  removiHl,  but  it 
is  particularly  worthy  of  notice  that  in  the  case  where  caustic  soila  was 
used  in  conjunction  with  lime,  as  is  now  frequently  done  in  the 
softening  of  water  for  industrial  puq>os<*s,  the  proportion  of  magnc^iia 
removed  was  greater  than  that  of  the  lime. 

As  the  recorded  determinations  of  magnesia  in  British  waters  are 
comparatively  scarce,  I  have  thought  it  d(»sirable  to  append  the  pro 
portions  of  lime  and  magnesia  in  a  series  of  50  brewery-wattirs  which 
I  have  examined  from  all  parts  of    the  country,  although  in  only  a 
few  instances  am  I  able  to  assign  the  precise  source  of  the  samples. 
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BKKWKBY   WATKKS. 
Pabtb  pkr  1(W,000. 


No.    I      - 

1, 

96 

18 

21 

81 

„       3             - 

7 

49 

74 

3 

90 

..       3        - 

37 

21 

SO 

..       *              - 

04 

69 

99 

„       5       -              -              -              - 

18 

91 

80 

67 

81 

.       6              -                  -                  - 

38 

86 

3 

24 

„       7        -              -             -              - 

13 

81 

4 

S6 

„       8             -                  -                  - 

3 

24 

34 

1 

34 

M        »                  .                     -                  - 

13 

89 

76 

„      10        - 

0 

84 

9 

01 

16 

27 

20 

46 

81 

„      12        - 

13 

81 

47 

87 

„     13  (trom    Clu>pel-«D-le-Krith. 

04 

57 

„     H  (from  Brighton)     - 

„      15  (Chalk  below  Loudon  cUy) 

14 

06 

SO 

87 

11 

a 

81 

33 

„     IS  (froui  awtum,  Hants)      - 

17 

S3 

46 

2 

,.     17  Cfrom  Brighton)     - 

10 

80 

69 

41 

„      18         „            „               -           - 

11 

SI 

61 

„     19  (frtiiu  Wreiham)  - 

16 

14 

2 

77 

,.     BO       - 

6 

40 

74 

89 

„     21              - 

lo 

37 

6 

31 

„     83        - 

S 

54 

54 

74 

„    aa          - 

S3 

13 

54 

„     24      - 

18 

67 

10 

„     2J            - 

9 

84 

37 

40 

„     2fl        - 

14 

91 

lu 

5 

01 

„     27              - 

& 

91 

16 

„     as  (from  Kauliiiit)     - 

15 

BO 

as 

57 

21 

„    29            ■ 

7 

ii 

14 

57 

5 

SO 

„     30       - 

30 

23 

04 

8 

81 

„    81             - 

8 
14 

16 
51 

17 

16 

9 

7 

57 
36 

",    33  (froui  Curdifl)    . 

5 

04 

86 

3 

01 

„     34        - 

19 

34 

28 

89 

14 

„    33  (from  Limtb)     - 

11 

60 

36 

16 

„    36  (from  Tauiitou)     - 

10 

16 

27 

„    87            - 

0 

91 

94 

14 

36 

87 

S6 

»    89            - 

94 

SI 

39 

„    40       - 

34 

73 

61 

„    41            - 

17 

64 

56 

5 

99 

„    48       - 

7 

IS 

51 

66 

27 

10 

„     43              - 
.     44        - 

12 
10 

71 

46 

60 
10 

20 

37 
60 

-     4S              . 

10 

74 

29 

1 

„    40  (from  Hdlfoid)    - 

13 

61 

14 

37 

76 

-    47            - 

20 

96 

2 

59 

„    4B        - 

10 

04 

00 

3 

3-29 

39 

3 

80 

„    50  ((ai»lk  billow  Loiidou  cUy) 

~ 

9-61 

1-46 

=  8-41  parts  per  lOo.uoo. 
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DISCUSSION. 

Sir  C.  Cameron  stated  that  tho  Dablin  pipe- water  was  soft,  con- 
taiuing  only  two  grains  of  mineral  matter  per  gallon.  He  foand  that 
soft  lead  pipee  were  sensibly  affected  by  tho  water,  and  that  small  fish 
placed  in  tanks  became  affected  or  paralyzed.  The  waters  in  a  largo  part 
of  Ireland  were  hard  waters,  and  contained  magnesiam  as  carbonate 
snlphate,  and  chloride.  In  many  cases  ho  had  found  from  3  to  10  grains 
of  magnesium  salts  per  gallon.  The  rock  locally  called  calp,  a  limestone 
with  large  admiztnrcs  of  alnminiam  silicates^  silica,  oxide  of  iron  and 
iron  pyrites,  generally  contained  magnesia,  often  in  large  quantities. 
The  Dublin  well-waters  were  very  rich  in  magnesium  salts.  He  was  not 
aware  of  any  injurious  influences  upon  health  produced  by  these  waters. 

Dr.  S.  Barwise  (Blackburn)  stated  that  tinned  lead  pipes  were  quite 
satisfactory  for  soft  peaty  waters.  Tho  Blackburn  water  was  veiy 
similar  to  the  Dublin  water ;  it  acted  on  lead ;  but,  owing  to  the 
Blackburn  authority  carefully  insisting  upon  all  lead  pipes  being  lined 
with  tin,  they  had  no  cases  of  lead  poisoning. 

Dr.  T.  K.  Drown  (Boston,  U.S.A.)  gave  an  account  of  tho  Massa- 
chussetts  State  Board  of  Health's  investigations  into  tho  natural 
waters  of  the  State,  and  described  the  establishment  of  isochlors  or  lines 
of  cqnal  chlorine-contents  of  the  waters  throughout  the  State. 

Sir  C.  Cameron  stated  that  in  the  soft  waters  in  Ireland  there  was  a 
relevancy  between  tho  amount  of  chlorine  and  pollution,  but  in  the  hard 
waters  there  was  no  such  relevancy.  Waters  containing  only  0'002  parts 
of  albuminoid  ammonia  and  0*001  part  of  saline  ammonia  per  100,000  parts 
contained  from  5  to  30  parts  of  chlorine  per  gallon. 


■< 


The  Importance  of  Periodic  Analysis  of  the  Air  Breathed  in 

Towns  and  Cities. 

BY 

K.  N.  Bahadiiurji,  M.D.,  Bombay. 


Gowl  food,  good  water,  and  goo<l  air  an*  the  three  necessary 
elcMUonts  which  condufe  to  and  preserve  the  health  of  living  units. 
All  sound  and  healthy  sanitation  for  thi*  preservation  of  public  health 
is  based  on  principles  which  vouchsafe  and  safeguard  the  purity  and 
wholesomeness  of  the  supply  of  tlH\s(»  three  vitnl  element,**.  In  the 
wonls  of  Dr.  Guy  :  "  Public  Hygiene  has  to  do  ^vith  persons  of  every 
"  rank  of  both  8ex(»s  and  of  ovory  age.  It  takes  cognizance  of  the  place.s 
"  and  houses  in  which  they  live,  of  their  occupation  and  modes  of  life, 
"  of  the  food  they  eat,  the  water  they  drink,  and  the  air  they  breathe." 
Man  is  able  for  himself  to  n»ject  any  article  of  foml  which  is  injurious 
to  his  health,  yet  in  all  large  towns  and  cities  it  is  reganU^d  as  a  cnnon 
of  simitAtion  to  provide  against  unwholesouK*  articl(»s  of  food  getting 
into  the  g(»neral  food-supply ;  and  to  do  this  (ifft^ctually  sanitation  has 
calle<l  jn  tlu^  aid  of  legislation,  and  rightly  sa     T^\o  provision  of  a  pure 
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water-supplj  in  towns  and  cities  is  everywhere  acknowledged  as  a  great 

sanitary  duty,  and,  after  a  pure  water-supply  is  provided,  to  maintain 

it   in   a   state   of   purity   is    regarded   as   a  sanitar\'  obligation.     It  is 

rigorously  insisted,  and  justly  so,  that  no  impurity  shall  be  permitteil 

to  have  access  to  such  water,  because  the   fouling  of  drinking  water  is 

often  followed  by  fatal  diseases.     All  the  consideration  which  sanitation 

bestows  on  the  water  of  towns  and  cities  is  no  less  required  for  the 

town  and  city  air.     It  will  not  be  disputed  that  of  the  three  important 

elements  for  the  preservation  of  health  and  life  air  is  the  mast  im{>ortant 

one,  and  naturally  so,  considering  the  power  for  evil  it  possesses  when 

in   a  state   of  impurity.     The   mortality   produced   by   using   noxious 

articles  of  food  is  trivial  as  compare<l  with  the  deaths  from  diseases 

due  to  the  drinking  of  impure  water ;  and  the  mortality  on  the  score 

of  drinking  impure  water  is  considerably  less — at  lea**t  ten  times  less — 

than  the  mortality  due  to  the  breathing  of  impure  air.     The  infant 

requires  no  water,  but  pure  air,  and  more  of  it  than  the  adult,  inasmuch 

as  respiration  is  most  active  in  infantile  life.     Zymotic  diseases,  which 

destroy  so  much  infantile  life,  are  due  in  a  considerable  measure  to 

impurities  in  the  atmosphere. 

If,  then,  the  air  we  breathe,  comj)ared  with  the  water  we  drink,  has 

such  a  powerful  influence,  and  that  to  such  an  extraordinary  extent, 

for-  good  or  for  evil,  on  the  health  and  life  of  the  population  according 

ass    it  is  i^ure  or  impure,  the   preserving  of  the  purity  of  the  atmosphere, 

axmcl  the  preventing  its  fouling,  even  with  the  help  of  legislation,  has 

ce^r-tainly  the  strongest  claims  on  the  sanitary  duties  and  obligations  of 

ci^-dlized  towns  and  cities.     And  we  should,  therefore,  expect  to  find  in 

all    well-8uper\'is(Ml  towns  that  the  condition  of  the  air  was  as  closely 

aixci  constantly  watched  as  the  condition  of  the  water.     Instead  of  this, 

wlxat  do  we  find  ?     Carefully  preimred  periodic  chemical  examinations 

or      the  water-supply  are  made,  and  the  results  are  made  public.     The 

pt^ople  know  the  quality  of  the  water  pro\dded  for  them.     From  time  to 

tiiaac  the  health   oflicer  on  the  strength   of  his  analyses   recommends 

pp^^ial  measures  for  purifying  the  water  before  use.     But  there  is  no 

svioli  periodic  examination  made  of  the  atmosphere,  and  not  one  person 

in.    10,000  knows  anything  of  the  condition  of  the  air  he  breathes.     The 

m^xnicipalities  provide,  at  considerable  expense,  a  water-supply  of   as 

P^^t^  a  quality  as  can  be  obtained,  and  they  take  measures  to  maintain 

its  purity.     A  pure  air-supply  is  a  provision  of  nature,  and  nature  doe^i 

try  to  maintain  its  purity.     As  soon,  however,  as  popidation  increases 

aa<i  a  large  number  of  dwellings  are  put  up  within  limited  areas,  as 

occurs  in  towns  and  cities,  the  atmosphere  necessarily  gets  vitiated  to 

a  certain  extent ;  and  the  conditions  of  town  and  city  life  are  inseparable 

^rom  a  somewhat  polluted  atmosphere.    The  expired  air  of  human  beings 

Mid  animals  is  one  constant  source  of  pollution  of  nature's  pure  air. 

The  dry  sewage  or  garbage  of  cities,  which  is  always  accumulating  as 

fast  as  it  is  carted  away,  is  another  sourc(^  of  pollution,  and  the  dtKiom- 

porition  of  liquid  sewage,  whether  in  drains,  sewers,  or  cesspits,  is  a 

third  source  of  pollution.     All  these  sources  of  i)ollution  of  town  and 
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city  air  aro  ever  active,  and  more  ho  by  night  than  by  day,  more 
active  in  warm  than  in  cold  climati'N.  Tht^  oxygenation  in  plant  life 
and  the  perpetual  motion  of  the  atmosphere  itself  are  the  powerful 
means  nature  has  at  her  (command  for  preser\'ing  the  purity  of  its  air 
supply. 

But  arc;  they  enough  to  copc^  with  the  constant  sources  of  pollution 
in  towns  and  cities  ?  Do«\s  not  experience  tt»ach  us  that  the  efforts  of 
man  to  vitiate  the  atmospheric  are  always,  and  especially  in  such  places 
as  towns  and  cities,  able  to  overcome  th«  efforts  of  nature  to  keep  up 
the  purity  of  hc^r  air-supply  ?  It  is  an  every<iay  experience  that  where- 
v.ver  large  numl)ers  of  people  are  crow(led  together,  in  theatres,  public 
halls,  workshoi)s,  mills,  and  other  similar  places,  and  where  the  ventila- 
tion of  the  buildings  is  defective,  the  proportion  of  impure  constituents 
increases,  and  tht»  atmosphere  Ix^scomes  distinctly  vitiated  and  unsuit«d 
to  the  preservation  of  health.  This  is  the  way  in  which  the  atmosphere 
of  towns  and  cities  is  |)ois()n(Hl,  and  the  tenants  of  the^se  houses  made  ill. 
The  deadly  effiHJt.s  of  atmaspheric  blood-[>oisoning  were  most  unmis- 
takably seen  in  the  unfortunate*  victims  of  the  Black  Hole  of  Calcutta, 
and  in  the  prisoners  aft<»r  the  battle  of  Aust^Tlitz.  An<l  the  experiments 
of  the  late  Dr.  Angus  Smith  have  familiarised  sanitary  officers  with  the 
effects  of  vitiated  air  in  human  dwellings  and  in  public  halls. 

But  experience  has  abundantly  shown  that  the  general  atmosphere 
of  towns  and  citie.s  as  observed  in  the  streets,  in  open  places,  and  in 
gardens  is  always  in  a  more  or  less  impure  state.  And  indeed,  certain 
towns  and  cities  have*  such  characteristic  smelling  atmaspheres  that 
their  names  could  l)e  pronounced  by  the  stnise  of  smell  alone.  The 
odours  of  Bombay  are  ixKiuliar  to  itst^f,  and  travellers  smell  Bombay  a 
long  way  off.  But  the  inhabitants  themselves  get  so  used  to  their  own 
town  odours  that  they,  in  time,  do  not  perceive  them.  The  natives, 
although  they  daily  indulge  in  ablutions  before  every  meal  to  keep  their 
jjersons  clean — and  cleaidiness  is  health — little  think  of  the  pollution  of 
the  air  they  breathe,  oftcMi  a  fatal  i)ollution  to  which  they  undoubtodly 
contribute  through  indiffenmcre,  or  ignorance,  or  both.  The  degree 
of  impurity  in  the  air  which  is  inseparable  from  the  conditions  of 
town  and  city  lif(»  is  easily  excewieil,  and  whenever  impurities  in  the 
atmasphere  exceed  ordinary  limits  rapidly  and  to  an  unusually  high 
degree,  their  poisonous  effects  at  once  manifest  themselves.  Fevers 
and  throat  affections  and  case^  of  blood-jjoisoning  multiply  in  the 
city,  especially  in  the  hot  months,  when  the  sewers  are  most  active 
in  polluting  the  house  and  town  atmosphere;  then  it  is,  also,  that 
zymotic  diseases  increase  vastly  and  provoke  a  great  mortality,  all  of 
which  might  bic  prevent(»d  if  the  atmospheric  conditions  of  the  towns  were 
regularly  investigated,  for  means  might  be  taken  before  the  impurities 
have  gained  acc(»ss  to  th(»  atmosphere  to  such  a  dangerous  extent. 
These  rapidly  0(;curring  iind  often  fatal  effects  of  the  fouling  of  the 
town  and  city  air,  no  doubt,  arrest  attention,  for  they  cause  sudden  and 
striking  rises  in  the  mortality.  But  there  is  a  more  insidious  and  dow 
process  of  poisoning  which  the  population  at  large  undergoes,  and  the 
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extent  of  its  deadly  influence  is  far  in  excess  of  that  of  the*  rapid 
proc(»ss.  A  phmtiful  supply  of  fresh  and  wholesome  air  is  the  elii(»f  food 
of  the  bloo<l.  A  falling  off  in  its  fo<Kl-supply  either  in  quality  or 
quantity,  or  in  both,  is  necessarily  followed  by  poverty  of  bloo<i  which 
ends  in  general  deterioration  of  physique.  Not  only  does  the  blood  suffer 
thus,  but  so  also  do  the  lungs,  through  which  the  air  has  access  to  the 
blood.  When  a  healthy  plant  from  the  open  garden  is  removed  to  a 
dark  and  dingy  place  with  a  foul  atmosphere,  the  freshness  and  (tolour 
of  itii  leaves — ^the  lungs  by  which  the  plant  breathes — decline,  and 
signs  of  fading  life  gradually  appear  which  ultimately  overtake  the 
whole  plant  itself.  Is  it  to  b(»  wondered  at  that  in  the  reaction  between 
human  lungs  and  the  atmosphere  impure  air  exercises  similar  deleterious 
effects?  Tuberculosis  deprives  its  chief  jwwer  from  foul  air.  But 
short  of  true  tubercular  dis(»ase,  there  is  a  low  form  of  lung  breaking- 
down,  a  mild  form  of  chronic  phthisis  which  one  meets  with  'extensively 
in  practictj.  E\ddences  of  this  form  of  lung  mischief  are  to  be  found 
in  patients  who  are  admitted  into  the  hospitals  for  other  complaints. 
They  are  to  be  very  generally  noticed  amongst  people  who  have  no  idea 
of  ventilation  or  of  the  wholesomeness  or  otherwise  of  the  air  they  breathe, 
such  as  the  occupants  of  chawl-rooms  (which  may  have  no  windows, 
or,  if  theni  be  any,  they  are  generally  shut)  ;  amongst  people  whose 
dwellings  are  apimrently  like  mansions,  but  who  occupy  rooms  therein  to 
which  one  cannot  see  his  way  without  candle-light  even  at  mid-day ;  and 
in  the  occupants  of  lofty  dwellings  which  have  their  atmosphere  constantly 
fouled  by  the  emanations  from  the  godowns  and  animal-sheds  l)elow, 
and  by  the  foul  gas  escaping  from  the  decomposing  garbage  in  the 
gullies,  or  by  the  sewer  gas  which  keeps  up  a  constant  current  through 
holes  an<l  escapes  in  the  sullage  pipes  specially  provided  for  it  by  the 
genius  of  the  plwmlxir.  Indeed,  the  plumber  has  more  to  answer  for  in 
endang(»ring  public  health  and  life  than  the  jerry  builder  who  jeopardises 
the  lives  of  a  few  individuals  by  his  fragile  structures.  The  incompetent 
plumber  is  certainly  the  arch  offender.  H(»  undermines  general  public 
health,  and  that  in  an  insidious  and  unwary  manner.  It  is  a  matter  of 
congratulation  that  a  special  meeting  of  the  Congress  has  resolved  to  urge 
upon  the  authorities  the  necessity  of  registration  of  plumbers,  thereby 
eliininatiug  the  most  serious,  and  yet  the  most  preventible,  element  of 
danger  to  public  health,  by  legally  exacting  from  them  a  standard  of 
education  and  training  which  would  naturally  carry  with  it  a  knowledge 
of  the  responsibility  of  their  vocation  and  of  their  duty  to  the  public 
at  large.  These  little  details  have  been  gone  into  only  to  show  the 
extent  and  gravity  of  the  danger  to  public  hc^alth  from  the  undue 
fouling  of  town  and  city  air,  and  all  from  preventible  causes.  Great  and 
grave  as  the  mischief  is  that  is  wrought  by  this  fouling  of  Nature's 
pure  air,  the  remedy  is  most  simple  and  by  no  means  difficult  to  apply, 
and  to  apply  successfully.  But  to  apply  th(^  remedy  successfully,  the 
right  character  and  source  of  pollution  must  be  traced ;  and  neither 
the  character  nor  the  source  of  pollution  can  be  traced  unless  systematic 
tests  are  applied  regularly.  And  this  cannot  be  done  unless  systematic 
air  analyses  are  regularly  and  periodically  made. 
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It  will  now  1m*  fi]>pnrent  that  n  regular  examination  of  th<^  air 
in  towns  and  citit's  is  as  nt^tn^ssiirv,  for  tlu»  puri)OJH»H  of  pn^ser\*ing 
public  hi'alth,  lis  X\w  examination  of  th«'  water-supply;  ami,  inde<il, 
more  neeessar>'.  It  is  stnmge  that  no  regular  system  of  examination 
of  th(»  air  of  towns  aiul  citit^s  has  as  yet  foun<l  a  place  in  sanitary 
jioliee.  Air  analysis  is  undertaken  in  individual  eases  her4>  and  there  for 
eertiun  puqjoses.  But  the*  ol»jeet  of  this  ])ai)er  is  to  point  out  that  the 
work  should  be  imdertaken  svstematieallv  in  all  towns  and  cities ;  and 
that  the  examination  should  include  the  air  condition,  not  only  of  public 
halls,  workshops,  and  kindred  places,  but  of  private  dwellings,  gidleys 
iK'tween  houses,  lanes,  streets,  |>arks,  playgrounds,  and  places  of  all  kinds 
temponirily  or  permam^ntly  occupied  by  human  lieings  and  animals. 
Mu(!h  sanitar>'  advanta<^<»  would  result  if  air  analysis  as  now  discusstnl 
wen?  given  its  regular  place  in  the  rei)orts  of  the  health  officer.  It  may 
he  mentioned  that,  by  resorting  to  air  analysis,  the  atmospheric  conditions 
of  the  public  hospitals  of  Gn^at  Britain  have  been  i)emianently  improveil. 
Exactly  the  same  amount  of  improvement  could  Ik»  <»ffei*ted  in  towns  and 
cities  by  applying  similar  tests  to  the  whole  of  the  ix)pulated  arenas. 
Fortunately,  it  hapi)ens  that  the  sanitary  duty  now  insisted  on  may  be 
carried  out  without  involving  any  but  a  small  financial  exp(»nditiire, 
while  the  crhemiciil  qualifi<*ation8  n»quire<l  to  do  the  work  an^  by  no 
means  great.  In  Indian  towns  and  cities  the  subj(»ct  of  air  analysis  is 
almost  unknown.  In  Bombay  the  health  officer  is  the  water  analyst^  but 
an  air  analyst  has  no  existence.  It  is  in  India  that  this  sv.»<tem  woidd 
prove  a  very  deci<l(Ml  blessing,  and  for  two  spe<'ial  reasons,  (1)  l)ecau.se  it 
is  there  tliat  organic  and  vegc^tabh?  pollution  largely  prevails,  and  tlecoui- 
)X)sition  of  impurities  t«kes  place  with  great  rapi<lity  in  the  fac*e  of  a  high 
tcmi>erature,  (2)  l)ecaus(»  liquid  sewage  is  a  dangerous  difficulty  in  that 
coimtry,  nnich  more  dangerous  than  in  England. 


DISCUSSION. 

Professor  Odiing  stated  that  tho  analysis  of  air  for  sanitary 
purposes  was  not  new,  and  pointed  out  its  value  in  regard  to  the 
incidenco  of  disease.  He  considered  that  such  an  investigation  as  that 
proposed  by  the  author  to  be  carried  out  in  India  would  bo  most 
important. 

Sir  C.  Cameron  said  that  tho  biological  examination  of  air  was  of 
even  more  importance  than  tho  chemical.  As  a  member  of  tho  Army 
Sanitary  Committee,  and  a  Special  Commissioner  from  the  War  Office 
he  investigated  tho  causes  of  the  excessive  amount  of  typhus  fever  in  the 
Boyal  Barracks,  Dublin.  He  found  that  tho  number  of  micro-organisms 
falling  per  minute  per  square  foot  in  a  well-known  unhealthy  part  of  tho 
barracks  greatly  exceeded  tho  number  falling  in  healthy  parts.  As  to 
tho  frequency  of  pulmonary  disease  in  Bombay,  where  there  waa  a  high 
temperature  and  constancy  of  temperature,  he  believed  that  changes  of 
temperature  or  exposure  to  cold  produced  bronchitis,  post-nasal  catarrh. 
&c.,  hut  did  not  affect  tho  lungs ;  these,  however,  became  the  seat  of 
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disease  when  tainted  air  was  inspired.  The  prevaleiico  of  pulmonary 
disease  in  Bombay  appeared  to  bo  due  to  blood  poisoning. 

Dr.  Gibbon  insisted  on  the  importance  of  the  systematic  chemical 
and  bacteriological  examination  of  air  in  all  cities  and  towns. 

Dr.  Vasmyth  had  investigated  the  air  of  mines,  and  his  experience 
was  that  the  air  of  coal  mines  was  much  purer  than  the  air  of  an  ordinary 
inhabited  house.  Ho  pointed  out  that  the  organic  impurity  of  any  given 
atmosphere  could  not  be  measured  by  the  number  of  organisms  that  it 
contained,  the  number  of  these  organisms  depending  upon  other  con- 
ditions. Near  habitations  the  number  of  micro-organisms  iticreasod 
largely  in  the  air.  He  regarded  it  as  very  important  that  the  air  of 
mines  should  be  subjected  to  systematic  examination. 


On  the  Effects  of  the  Bespiration  of  Carbonic  Acid  on  ICan. 
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The  subject  is  dealt  with  under  three  homlingH : — 

Firstly.  The     source    of    the    presence    and  aocunmlation    of 

carbonic  acid  in  the  air  breathe<l. 
Secondly.  The  action  of  re-breath(?d  air  on  th(j  human  liody. 
Thirdly.  The  action  of  carlK>nic  acid  gas  bn^athf^l   in  volumes 

which  either  produce  insensibility  or  prove  fatal. 

Firstly.  The  source  of  the  pn*sence  an<l  accuniulHtion  of  c:arl>onic 
acid  in  the  air  breathe<l. 

This  is  deriveil  principally  from  the  decom[>osition  of  organic 
matter  in  the  earth,  and  also  in  some  mi^nisnnt  from  the  consumption 
of  coal.  The  amount  of  coal  consume<l  in  Lon<lon  an<i  15  m]l(*H 
around  is  about  9,400,000  tons  p<'r  annum,  which  would  ^ve  out 
28,866,867  tons  of  carlwnic  aeifi,  w|ual  to  'i'i33  culiic  mill's  of  tliat 
gas.  A  source  of  earlwnic!  aciri,  |K'rliai>s  h-ast  thought  of,  is  derive^ 
from  the  procc*ss  of  fenni-ntation,  a^  in  th<'  niannfai;ture  of  U-ifr;  thiM 
gas  is  usually  lost,  but  it  is  now,  in  soni«*  in»»tane<*s,  oi)\\iH:UH\  from  the 
vats,  conilensinl  into  the  liquid  form,  and  umhI  niohtly  fiif  rvfrigfrating 
puq>oses.  The  amount  obtain^-^l  from  M<*s«r«.  (rijinn«'ss  hu<\  ('o.  jk  said 
to  reach  the  enormous  figiin*  of  32  tons  \m'T  di«'ni.  Again,  fhi*  in- 
habitants of  largf'  towns  must  contaminate  the  air  witli  tlu'ir  lin^ith. 
The  occurrence  of  any  gr»^t  «'X<r<-s»  of  *«rlx>nie  acid  in  the  atm^isplicmf 
is  prevente<l,  however,  by  tin*  ^'Xtr^-nu'  diffu^ibility  of  thi«  pis,  t¥(f  mufh 
so,  that  under  a  companitiv**ly  <l«^r  sky  in  th*-;  stn-^-th  of  a  large  Uiwn 
like  London,  there  an*  Ijarely  mon-  tlian  four  jiarts  in  10/XJ^>  ttf  air, 
while  in  the  country'  th<.'  pnjijfjrtiou  uihy  \ftr  c^^nsid'Ti^J  Uf  }m'  lictw^^'n 
3*5  and  3*8  parts. 

I  have  made  experim«'nt'^  n-latin;^  to  this  Kubjwrt  in  conjutif'tion 
with   mv  friend  Mr.  I>andri-«'4,    li.S**.,   t^   Gwi^'Vm.     'J'li'-v    Jiav^'  \M^n 
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reconlod  in  the  "  Archives  des  Si*.  Nat.  of  G«»neva,"  ami  Kiihw'quently 
in  th(^  "  Journal  of  th(»  Mot-eorologieal  Society  for  1887."  Oiir  object 
was  to  find  ont  if  tbo  j)ro[>ortion  of  atmospheric  carbonic  aei<i  varied 
betwciMi  such  different  levels  as  the  to>\'Ti  of  r4eneva  and  the  bigbffit. 
point  of  the  Jura  Mountains,  called  the  Dole,  the  difference  in  altitude 
being  4,193  fcvt.  Former  exix^riments  on  this  subject  bv  Th.  de  Sausrare 
and  P.  TnK»hut  had  given  different  n»sults;  de  Saussure  found  an 
increase  of  CO3  in  higher  altitudes  and  Trochut  a  decrease.  Our 
exi)erim<»nts  were  undertiiken  siniultant^ously  at  both  stations,  and  the 
st4ite  of  th(»  weather  wjis  can^fidly  re<!orded  at  the  time,  a  precaution 
the  other  observers  do  not  api>ear  to  have  taken.  Fifty  analyses  were 
mjwle  altogetlu'r,  by  Pett4Mikofer*s  method,  at  hoih  stations  inclusively, 
and  the  results  show  distinctly  that  in  fine,  dear  weather,  there  was  no 
difference  l>etween  the  j>ro|)ortions  of  QO^  in  the  air  of  the  two  stations; 
therefore,  under  a  cloudless  sky,  the  trarl>onic  acid  diffuses  equally 
throughout  the  atmosphere.  ThrtK*  (^xjHTiments  mmle  on  the  mountain 
while  the  ob-server  was  in  u  fog  or  <*loud,  th(»  corresponding  experiments 
near  Geneva  Iwing  carried  out  in  fine  weather,  gave  3  *  24  jiarts  of  CO2  for 
the  high  station,  and  3  *  88  for  the  low  station  and  in  clear  w<»ather  ;  on 
another  occasion,  one  experiment  on  the  mountain  while  in  the  clouds 
gave  2  •  94  of  CO2,  whil(»  three-quarters  of  an  hour  afterwanls,  the  fog 
having  temporarily  disappeared,  the  sun  came  out  brightly  and  the 
CO2  rose  to  3 '91  i)art.s,  falling  again  when  the  cloud  formed  afresh 
round  the  observer.  It  follows,  therefore,  that  on  the  top  of  a  mountain 
there  is  less  CO2  in  a  cloud  or  fog  than  in  fine  clear  weather. 

From  Dr.  RusselFs  exi)eriments,  and  those  I  have  also  made  on 
the  same  subject,  there  can  be  no  doubt  that  the  very  reverse  takes 
placre  in  large  towns  in  foggy  w(yither ;  when  the  streets  of  Lon<lon  are 
obscure<l  by  a  dense*  autumnal  fog  the  atmosi)heric  CO2  is  greatlv 
increjLsed.  This  is  clearly  due  to  the  (^irlK)nic  acitl  generate<i  in  towns 
being  absorbed  by  fogs,  while  the  diffusion  of  the  gas  is  much  less  rapid 
through  fog  than  through  the  atmosphei*e  when  clear.  But  on  the  top 
of  a  mountain  tlie  CO,  formed  on  the  spot  is  small,  and  when,  after 
diffusing  through  a  cloud,  it  reaches  the  outside,  the  tension  of  the  gas 
is  nipidly  increased  by  th(*  sun's  action,  and  it  escapees.  This  .same 
tension  will  prevent  the  cloud  from  absorbing  CO,  from  Inflow,  and  so 
the  cloud  loses  its  atmospheric  CO2. 

Secondlv.  The  action  of  re-breathed  air  on  the  human  bodv. 
According  to  E.  A.  Parkes,  the  effcn^-t  of  foetid  air  containing 
organic  matter  producinl  by  respiration  is  very  marked  on  many  people, 
causing  heaviness,  hea<lachc»,  and  in  some  ca.ses  nau.sea.  It  is  state<ly  in  this 
author's  "Manual  of  Practical  Hygiene,"  p.  115,  that  from  experiments 
on  animals,  Gbivarret  and  Hammond  have*  found  that  the  organic  matter 
of  the  breath  is  highly  i)oi.son()us.  Beside^s  CO2,  we  have  certain 
volatile  constituents  of  food,  such  as  alcohol,  garlic,  &c.,  which  are 
found  in  expired  air  after  being  swallowe<l.  Like  all  other  substances 
ejected  from  the  body,  such  gaseous  products  must  Ik»  unfit  for  use, 
and  injurious  in  a  concentrate<l  form,  but  it  is  also  very  po.s8ible  that 
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some  nitit^enised  organic  iiiatttT,  uot  preseut  in  food  in  a  volatile  fonn, 
is  given  out  from  the  lungs.  Expired  air  invariably  discolours  potassium 
permangaiiate,  gives  rise  to  the  formation  of  sulphurous  acid  when 
passed  through  sulphuric  ac»id  after  iiltering  through  cotton  wool,  and 
can  be  made  to  vield  ammonia.  As  to  the  unhealthv  action  of  ill- 
▼entilated  dwellings,  an  interesting  paper  in  the  "  Phil.  Trans." 
for  1887,  by  Messrs.  Carn(»lley,  Hakbine,  and  Anderson,  shows 
that  there  is  a  great  increase  in  the*  mortality  of  children,  especially 
under  five,  who  inhabit  one-rooni(?d  houses  over  those  in  four-roomed 
houses,  and  that  this  L<  owing  to  the  accumulation  in  the  air  of  carbonic 
acid,  micro-organisms,  and  other  atmospheric  impurities. 

I  have  lately  carrie<l  out  experiments  on  re-breathing  air,  which 
are  described  in  the  "  Proceeilings  of  the  Royal  Society  "  for  the  present 
year.  The  experiments  were  made  on  four  different  pei-sons  in  a  state 
of  repose,  the  mode  of  breathing  l>eing  perfectly  natural.  They  began 
by  expiring  the  air  they  breiithe<l  into  counter ()oised  bell-jars  suspen<led 
over  salt  water,  and  the  COg  this  air  containe<i  was  determined ;  the 
next,  or  second  stage,  of  the  experiment  was  to  re-breathe  35  litres  of 
air  from  and  into  a  counterpoisetl  bell- jar  during  five  minutes  (inspiring 
through  the  nose  and  expiring  through  the  mouth)  ;  innuediately  after 
emitting  the  last  expiration  of  re-breathed  air,  jmd  while  taking  an 
inspiration  of  fresh  air,  the  air  expired  was  turneti  into  another  jar  by 
means  of  a  three-way  cock.  After  the  third  (iimntity  of  air  had  been 
collecte<i,  the  air  expire<l  was  directe<l  into  the  first  jar  (now  emptied) 
jud  the  fourth  and  final  quantity  was  taken.  The  carbonic  aci<l  in 
pverv  ease  was  determine*!  bv  Pettenkofer's  method. 
The  results  from  this  inquiry  were  jis  follows : — 

(1.)  On  re-breathing  air  in  a  closed  vessel  less  carbonic  acid  is 

expired  in  a  given  time  than  in  ordinary  breathing. 
(2.)  The  persons  who  emit  most  carbonic  ticid  in  re-breathe<l  air 
are  those  who  expire  most  carbonic  acid  and  air  in   the 
same  time  in  ordinary  breathing. 
(3.)  On  re-breathing  35  litres  of  air  in  a  closeii  vessel  for  a 
period  of  five  minutes,  the  volume  of  this  air  undergoes 
a  slight  reduction. 
(4.)  When  fresh  air  is  taken  into  the  lungs,  immediately  after 
re-breathing  air  in    a   closed  vessel,  the  volumes  of  air 
re-breathed  and  weights  of  COj  expire<l  ai-e  greater  than 
in  onlinary  breathing. 
(6.)  The  effects  produce<l  on  the  chemical   phenomemi  of  respi- 
ration by  re-breathing  35  litres*  of  air  in  a  closed   vessel 
during   hve   minutes  have  passed  away  in   less  than  six 
minutes    after    the    breathing    of    fresh    air     has    been 
resumed. 
In   an    experiment,   made    before   the  Physiological    Society,  the 
gentleman  who  assisted  me  at  that  time  re-breathe<i  for  nine  minutes  the 
small  volume  of  10  litres  of  air ;  a  recording  instrum<mt  being  connected 
with  the  bell-jar  showed  distinctly  the  increase  in  the  amplitmie  of  the 
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respirations  and  in  the  speed  of  the  respiratory  uiovenieiittf  as  the  air 
became  more  and  more  vitiated. 

My  inquiry  yields  one  nitsult,  which  appears  to  me  important  in 
point  of  view  of  hygiene — tliat  the  effects  pro<luce<i  by  re-brcathing  air, 
I  mean  the  inere&ned  vohime  of  air  breathed  in  a  given  time  and  C0| 
expired,  pass  off  very  rapidly  after  breathing  pure  air.  Hence,  the 
importance  for  people  who  are  called  upon  to  make  a  prolonged  stay  in 
ill- ventilated  apartments  to  go  out  into  the  open  air  as  often  as  possible, 
were  it  only  for  a  few  moments  at  a  time,  and  to  sleep  in  well  ventilated 
rooms. 

Thinlly.  The  action  of  carbonic  acid  gas  breathed  in  volumes 
which  either  produce  insensibility  or  prove  fatal. 

The  efife(!ts  pro(hice<l  by  the  respiration  of  air  mixed  with  carbonic 
acid  vary  considerably  acconling  to  the  rapidity  of  the  action.  The 
influence  chie  to  the  su(hlenness  of  the  exposure,  is  well  illustrated  by 
an  experiment  of  Claude  Bernard.  A  sparrow  was  placed  under  a  glass 
receiver  of  two  litres'  capacity  ;  after  two  hours,  it  was  still  alive,  two 
other  birds  were  then  intro<iuced  into  the  receiver  and  they  die<l ;  the 
first  sparrow  was  withdrawn  an  hour  later,  warmed  and  when  quite 
well,  was  again  introduce<l,  when  it  died  immediately.  This  experiment 
is  very  intei*esting  in  point  of  view  of  hygiene,  showing  that  people  who 
become  gradually  accustomed  to  a  close  atmosphere  can  exist  in  com- 
parative comfort  under  conditions  which  might  prove  l)ancful,  and 
perhai>s  fatal,  to  others  used  to  a  life  in  the  open  air. 

Claude  Bernard  also  found  that  carbonic  acid  is  innocuous  when 
injected  into  the  veins  and  art<»ries  of  a  dog,  the  gas  being  exhaled  at  the 
lungs ;  on  the  other  hand,  birds  died  in  air  containing  in  100  i)nrts  : — 

Oxygen  -  -  -  -     39 

Carbonic  acid  -  -     13 

Nitrogen  -  -  -  -     48 
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showing  that  when  breath<Ml,  even  in  the  presence  of  an  excess  of 
oxygen,  the  action  of  CO2  is  no  longer  the  same  as  when  injtniteii ; 
the  injected  gas  is  being  continuously  given  out  at  the  lungs,  the 
inspired  gas  undergoc»s  continuous  accumulation  until  its  proi)ortion  is 
too  great  for  th(»  maintenance  of  life. 

I  have  made  experiments  upon  myself  and  others,  when  alx>ut 
35  litres  of  air  containing  from  2  *  5  to  4  per  cent,  of  pure  CO2  was  inspired 
from  a  bell-jar  and  expiree!  into  the  external  air.  The  CO2  accumulating 
in  the  body,  the  effects  l>ecame  mon»  marke<l  as  time  elapsed  ;  the  first 
minute  a  slight  want  of  air  was  experienced,  but  in  the  fourth  or  fifth 
minute',  the  sensation  was  dt»cidedly  uncomfortable,  and  could  not  have 
been  endured  nuich  longer.  | 

Dr.  Angus  Smith  made  investigations  (published  in  1872,  in  his 
book  on  "  Air  and  Rain  ")  in  which  an  air-tight  chamber  containing 
3*84  per  cent  of  CO2  was  entered  by  two  gentlemen,  who  got  headaches 
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instantaneously  and  were  unable  to  stay  above  seven  or  eight  minutes. 
Dr.  Smith  remained  in  the  chamber  for  20  minutes,  and  then  felt  very 
uncomfortable,  and  anxious  to  get  out.  An  interesting  inquiry  by 
Dr.  Emmerich  was  ma<le  at  Munich  in  1887  or  1888,  and  published 
with  an  addendum  by  Dr.  von  Pettenkofer.  Scvend  obser\'ers,  including 
Dr.  von  Pettenkofer,  having  entered  a  vault  in  the  Institute  of  Hygiene 
at  Munich  in  which  several  candles  were  burning,  CO2  was  evolved  by 
opening  two  cylinders  containing  the  compound  in  Ihe  liquid  fonn  ;  in 
about  a  quarter  of  an  hour  two  of  the  candles  went  out  and  several  persons 
left  the  vault,  only  Dr.  von  Pettenkofer,  Herr  Tnllich,  and  Herr  Rats 
remaining,  the  two  latter  gentlemen  staying  until  all  the  COg  in  the 
cylinders  had  evaporated.  The  candles  went  out  when  the  air  containcil 
eight  per  cent,  of  COj.  According  to  other  exixjrinients  by  Karl 
Friedlander  and  Edwin  Herter,  i-abbits  can  live  over  an  hour  in  an 
atmosphere  containing  34  per  cent,  of  CO2. 

There  are  many  reconb  of  accidents  from  the  inhalation  of 
c&rbonic  acid  gas :  one  of  the  most  remarkable  I  ever  came  across 
i«  recorded  in  a  Geneva  newspaper,  the  "  Journal  de  Geneve,"  of 
the  7th  October  1886.  The  account  is  very  short,  and  I  ventuni  to 
ve  a  verbatim  tran.slation  of  it.  "  A  melancholy  accident  has  just 
thrown  into  a  state  of  utter  consternation  the  small  village  of 
Constet,  near  Barsac,  30  kilometres  from  Bonleaux.  Two  lalxiurc^rs, 
named  Loubrie  and  Blanc,  were  working  in  a  cellar  l)elonging  to 
JMr.  Gku.ssem,  a  merchant.  Blanc  obs<fr\'e<l  tliat  wine  was  fermenting 
in  a  vat ;  he  went  into  it  with  the  object  of  pushing  down  the  gra|x»s, 
vrhich  the  evolution  of  gas  in  the  flui<i  had  driven  to  the  surface.  He 
instantly  fell  asphyxiated.  Loubrie  call<*<I  for  help,  and  a  man  named 
I^inore,  who  was  working  in  the  neighlK>urhixxl,  ran  up  and  went 
into  the  vat  to  try  and  save  Blanc.  As  he  di<l  not  rc-apiK^ar,  Loubrie 
tried  to  rescue  both  men  but  he  also  [>erishe<l  in  a  like  manner. 

"Two   courageous   persons,  Chassin  and   Puzos,  went  down  one 
after  the  other  into  the  vat,  not withstan< ling  the   protests  and  suppli- 
cations of  the  witnesses  of  this  horrible  drama  ;  Ixith  of  thes^;  men 
**  met  with  the  same  fate  as  the  others.     In  onler  U}  remove  the  iUnul 
"  bodies  a  portion  of   the   roof  over   the  vat  ha<l   to   Ik»  demolishcHl. 
"  Pinore  alone  was  still  breathing  and  there  an.*  some  hojX'S  of   his 
''  recovery." 

The  foregoing  remarks  show  : — 

1st.  That  when  air  containing  an  exwfss  of  CO^  is  bn^th«*il,  the 
gas  accumulates  rapidly  in  the  bUxnl,  and  und<'r  such  a 
condition  the  phenomena  of  nutrition  are  mon*  or  kfs«< 
interferwl  with ;  and  also  tliat  jxrople  working  in  ill- 
ventilate<i  rooms  and  building'^,  •-hould,  for  the  prew?r>'a- 
tion  of  their  health,  ^U'^-p  in  as  pure  an  atnj'/^p}»*'r*f  as 
possible,  wliere  they  will  rid  th<'ir  blo'>«l  of  the  r^Arlxinic 
acid  absorbed  in  tlie  flav  time. 

0 

2nd.  That  the  effects  produc^^l  by  the  inliaUtion  iA  ^Arlx/nic  »f.'iil 
gas  depend  greatly  on  the  rapidity  ^A  the  tix]Mf^urii.     Tlte 
sadden  inhalation  <A  n\r  f'jmUi\u\n'/^  a  large  pn^jx^itJon  'A 
i    p.  1888.  r. 
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tho  f^as  may  procluco  i-apid  insensibility  and  death ;  while 
this  same  air  might  have  l)een  breathed  for  some  time 
^"ith  a  (certain  degree  of  impunity,  had  the  carbonic  acid 
present  been  introduced  gradually. 
3rd.  That  when  life  is  threatened  by  the  inhalation  of  <*arbonic 
acid,  there  is  no  reason  to  daspair  of  artificial  respiration 
so  long  as  the  heart  is  beating;  the  gas  will  diffuse 
rapidly  from  the  blood  into  the  air  with  which  the  lungs 
are  inflate<l,  and  will  thus,  be  carried  out  of  the  body. 


DISCUSSION. 

Sir  Chas.  Cameron  drew  attention  to  the  experiments  of  Dr. 
Hammond  in  the  United  States,  10  or  12  years  ago,  showing  that  the 
harmful  nature  of  expired  air  was  due,  not  to  tho  carbonic  acid,  but  to 
the  organic  impurities  it  likewise  contained,  and  that  the  ill  effects 
continued  after  the  removal  of  the  carbonic  acid  by  chemical  means. 
This  is  also  shown  by  the  health  of  those  employed  in  mineral  water 
manufactories. 

Professor  Odlixig  pointed  out  that  tho  effect  of  the  inhalation 
of  pure  carlwnic  acid  gas  was  very  similar  to  that  produced  by  nitroup 
oxide. 


Friday,  14th  August,  1891. 
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The  Presidrnt,  Sir  H.  ROSCOE,  ix  the  Chair. 


Meteorology  in  relation  to  Hygiene. 

BV 

Alexander  Buchan,  M.A.,  LL.D.,  F.R.S.E. 

No  city  can  l)c  compared  with  London  as  afifonling  the  best 
available  materials  for  an  in(piir>'  into  the  relation  of  weather  and 
health :  the  data  for  the  inquiry  being  supplied  (1)  from  an  enormous 
population  spread  over  an  area  so  restricted  that  it  may  be  regarded 
as  having  one  iniiform  climate  during  each  of  the  seasons  of  the  year; 
(2)  by  fairly  satisfactorily  full  reports,  week  by  week,  of  weather  and 
of  the  number  of  deaths  from  the  different  diseases  ;  and  (3)  by  returns 
extending  over  a  sufficiently  long  time,  viz.,  46  years. 
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ha  regards  such  diseases  as  diarrhoea,  bronchitis,  and  heart  ditxiise 
(Tigs.  3,  2,  and  G),  which  are  to  a  large  extent  directly  and  iinnie<lia(i'ly 
under  the  inOuenct^  of  teuiperuturf^  »ud  liuiuidity ;  and  sui'h  e[ii(leiuics 
as  sciirlet  fevpr,  diphtlieiiii,  and  wliooping  fougli  (Figs.  -1,  5,  «ud  10), 
the  rate  of  mortality  from  wliich  ia  very  largely  determined  liy 
season  and  weather ;  ii  compamtiTely  small  number  of  years  is  reqiiirul 
to  give  a  satisfactory  approximation  of  their  true  weekly  curves  or 
mortaUty,  But  in  doling  with  the  data  of  a  lar^  number  of  diseaites 
whose  mortality  is  relatively  small,  it  soou  liecomes  apparent  that 
all  the  4ti  yean^  are  uee<lcd  in  order  to  give  sulUcieutly  close  constants 
for  the  curves  of  weekly  mortality  for  a  considerable  number  of 
these  diseases.  The  curves  of  weekly  mortality  thus  arrived  at  suggest 
complications  of  special  diseases  and  their  connexion  with  each  other, 
which  complications  would  be  entirely  masked  if  monthly  averages  alone 
were  employed. 

Tbe  climate  of  Lon<lon  in  its  relations  to  the  public  health  may  bo 
divided  into  six  different  types  according  to  tbe  season  of  tbe  year, 
▼iz. : — 1.  Damp  and  cold,  fourth  week  of  October  to  third  wevk  of 
December ;  2,  Cold,  fourth  week  of  Decembei-  to  third  week  of 
Fehniary  ;  3.  Dry  and  cold,  foiirth  week  of  February  to  second  week 
of  April ;  4.  Dry  and  inarm,  third  week  of  April  to  third  week  of 
June  i  5.  Heat,  fourth  week  of  June  to  1st  week  of  September ; 
6.  Damp  and  vrarm,  second  week  of  September  to  third  week  of 
October. 

The  ciUTC  for  the  whole  mortality  (Fig.  1)  shows  two  maxima  of  very 
di&erent  degrees  of  iut«nBity ;  one  the  greatest  and  longctit-cou tinned 


Fig.  1. 
Mortality  at  different  Age*-— for  both  Sexei  and  all  Caute*. 

Jtn.      Feb.    March    April    Uty     Juns     j'nlj    Auft      Sept.     Oct.    Nov.      Iter. 
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exU'Dding  From  Nuvt'iuber  to  April,  and  tlie  other  Htrictly  confined  to 
the  Humuier  months.  Now  the  singuhtr  point  of  tlu;  snumer  maximnn 
in  tluit  it  virtually  diMippenrK  if  the  mortality  among  infants  undor  one 
year  Iw  Hubtraotitl  froni  the  whole  mortality.  Henc«  the  most  dele- 
terious element  in  the  diinate  of  London  to  the  health  of  the  people  b 
the  low  t«mpemtiire  of  the  winter  months ;  and  this  remark  may  be 
cxt^'ndixl  to  ail  dimuteti  iii  which  the  tcmixrature  of  the  winter  montha 
fallM  repeiit<'<Uy  below  40°. 

Of  the  disf aWN  by  which  the  cKcewivi'  winter  mortality  of  London  is 
occasioned,  the  firiit  plac<-  must  bo  asMgnttl  to  dispatu-K  of  the  respiratory 
organs  (Fi;;.  2),  notably  bronchitis  and  pneumonia,  to  which  nlone 
one-fifth  of  the  wholi>  mortality  of  London  is  attributable.  Statistics 
|)Iiow  that  the  greatest  fatahly  from  these  diseaxes  occurs  when  the 
temperatuw!  is  iK'twi-en  32°  and  40^ ;  or,  say,  between  the  temperatore 
of  the  maximum  ih-nsity  jioint  of  water  and  its  freezing  point.  Thus, 
in  New  York,  where  the  mean  ti-mjteraturc  of  winter  ia  10^  lower  than 

Fig.  2. 
Bronekitit,  Pneamonia,  and  AttHma — -for  all  Aget  and  both  Sexet, 
Jan.     Feb.   H*rch   April    Hay     Juno     Jttl;   Aog.      8«pt.     Oct.    Nor.    Sea. 
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that  of  London,  the  mortality  from  bronchitis  and  pneumonia  is  grently 
lcs.s ;  and  it  is  also  greatly  less  in  Melbourne,  where  the  winter 
ttmipcraturc  is  10°  higher  than  tliat  of  London.  Indeed,  in  Melbourne 
the  death-rate  from  discuses  of  the  respiratory  oi^ans  furms  but  a 
Binnll  fraction  of  the  whole  deaths  of  the  year.  This  genetvl  reault 
is  confinned  by  tlie  climatic  and  mortality  returns  of  other  citiea. 
Similarly,  the  higher  summer  temperature  of  New  Tork  in*  compared 
with  London  results  in  a  higher  death-rate  in  New  York  in  ttpring  aiul 
early  summer  from  brain  iliseaMes  (Figs.  7  and  8), 

There  is,  however,  nn  element  of  weather  other  than  mere  tem- 
IK'raturo  which  plays  an  important  [lurt  in  1>ringtng  about  a  high 
death-rate.  That  element  is  fog,  which  in  proporl.ion  to  its  density  and 
persistency  Rcntla  np  the  niortdity  witli  alarming  snddennesn  to  a  degree 
excee<ln]  only  by  Asiatic  cholera.  Let  me  emphasize  the  fact  in  the 
strongest  manner  that  it  is  not  low  temperature  by  itself,  but  low 
tcuiporature  along  with  dense  and  peraistent  fogs  which  ia  acoom|Muiie(l 
with  this  appalling  moi-tality.     A  single  illnstration  will  make  this  clear. 
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Last  wintiT  was,  as  n'ganlM  London,  one  (if  tin'  very  colili-st  <iii  ii-conl. 
Willi  tlie  low  t4^inj>c>rutiirR  th(;  ilostlis  from  lintiu'liitis  rose  gn-atiy  iibovo 
the  average  of  the  scawn,  the  highest  in  aiiv  single  week  being  711 
during  the  aeconit  week  of  the  year.  But  during  the  low  teiupernturu 
uitl  dense  fogs  of  the  winter  of  1880  the  uiortiility  from  bronchitiM  rose 
to  1,223  during  tlie  first  week  of  February. 

In  summer,  when 'Aeo(' is  tbe  chief  cliiinu-teristie  of  the  eliinatt>, 
the  muximum  at  that  seaHon  is  eaustA  by  dir^eiisi'S  of  the  aiNloininul 
organs  (Fig.  3).     The  peciilitirly  niiilignantflianieter  of  winnuier  diiirrhowi 

Fig.  3. 
Diarrhtea. 
Daatlu.   Jan.   Feb.   Hanh     April     H>j     Jane   JdIt   Ang.     Sept.     Oct.    Mo*.     Dec 


■mong  young  chihlren  under  five  years  of  age  is  seen  by  the  mean 
weekly  mortality  rising  from  20  in  the  inid<|]e  of  June  to  342  in  the 
firatweek  of  August — when  the  temperature  is  about  the  aver^^  of 
the  wMou.  But  in  July  1»*76,  when  the  temperature  wa«  3^G  above  the 
nerage,  the  mortAlity  from  diarrhtea  among  ehildren  ro«e  to  502  on 
the  iMt  week  of  that  month.  On  the  other  haiiil,  during  the  cold  summer 
di  1860  the  Urgest  number  for  any  week  <li<l  not  exeeeil  00. 

Of  the  large  British  town.-,  the  lowest  mortality  from  summer 
diMThcna  is  that  of  Abenleen,  which  has  nt  the  .««me  time  the  lowest 
summer  temperature.  The  (linrrhrca  mortality  of  each  large  town  rifw< 
from  year  to  year  proportionately  with  the  increase  of  lempernture  ;  but 
the  rate  erf  increase  differs  widely  in  ilifFerent  towns,  pninling  to  iini!«M 
other  than  nwre  weather,  these  omsis  having  heir  (irigin  in  the 
SMitary  condition  of  the  town.     The  recognition  of  this  in  iiuite  rcin^nl 
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yeiii's,  iiud  thu  measuruH  tuken  to  remedy  luatU're,  uiv  aiuuiig  the  moot 
siitisfiicUiry  uutcomcH  uf  the  inquiries  wi-  liuve  iiow  in  Imiul. 

The  cur\-c-»  ijuggobt  several  <joutrfl«ts  and  othi-r  ivhitions  tn/er  «. 
Thux,  while  the  whole  mortiility  shows  S(ipt«'mber  and  OcWher  to  be  two 
of  th(!  hualthieHt  nuinths  of  the  jeiir,  th«  c-ur\-es  for  iHsurlet  fever  (Fig.  4), 
t^-phoid,  tuid  diphtheria  (Fig,  5)  form  striking  cxceptionu.  These  three 
curves  are  closely  n'hited  to  eaoji  other,  each  having,  however,  a  well- 
niurked  individimlitv  of  its  own.  It  h^  a  siuguhir  cirt'iimstau<.-e  that 
<liplitlit'ria  shows  closer  relation  in  the  phBMs  of  its  ileath-nit>^  with 
typhoiil  tliiiu  with  myirk-t  fever,  llw!  t-iine  for  iiairliAcalion  \i 
Hulistautially  that  uf  nervons  diseasus,  iiiid  the  eur\'es  fur  t'rysijH-lii»  and 
puerp(-ntl  fuver  are  iu  idl  essential  ruspei'ts  th(r  same.  The  ciin-e  for 
oUI  age  runs  itxucMy  pandlel  with  the  eune  tor  pandysis.  The  ciineii 
for  skin  diseases,  rheumatism,  dropsy,  pericanlitis,  13right'M  disease,  and 
kidney  disease  exhibit  the  closest  aud  must  striking  ailianees  with  each 

Fig,  4. 
Scarlet  Fever-~for  all  Ayes  and  both  SeJie: 
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Fig.  5. 
D^kthma—for  all  Age*  and  both  Sexet. 
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Lastly,  while  diseases  of  the  abdominal  organs  attain  their  greatest 
mortidity  when  temperature  is  highest,  diseases  of  the  respinitory 
organs  and  of  the  circulatory  systt^m  (Fig.  6)  when  U>niperatnre  is  lowest, 


Circulatory  System— for  all  Ayes  and  both  Sexes. 

Juu    Fid.     UuDh    Api-il    May      lane      July     Aug.     Sispt.     Oct.     Mot.     Un. 
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uervoutf  diseases  (Figs.  7  and  8),  phthisis  (Fig.   9),  and  whooping- 


Fig.  7  (New  York). 
Meningitis  and  Encephalitis-^for  all  Ages  and  both  Sexes, 
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Fig.  8  (London). 
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cough  (Fig.  10)  in  the  dry  weather  of  spring  and  early  summer,  and 
skin  diseases  and  certain  fevers  during  the  raw  weather  of  autumn 
and  eariy  winter,  the  diseases  which  are  quite  removed  from  weather 
influences  (such  as  peritonitis)  exhibit  curves  which  show  no  obedience 
to  season,  but  merely  a  succession  of  sharp  irregular  serratures. 


Fig.  9. 
Phthisis — -for  all  Ages  and  both  Sexes, 
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Fig.  10. 
Whooping  Coughr^for  all  Ages  and  both  Sexes, 
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The  weekly  returns  of  the  last  six  plagues  of  London  (Fig.l  1),  published 
in  1662by  John  Graunt  under  the  auspices  of  the  Royal  Society,  have  been 
examined  in  view  of  the  results  now  established.     The  manner  in  which 
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the  Pl^uc,  JIM  a  ili-iith-iiriKluviT,  ohcvwl  llii'  wi^ath.-r,  is  striking.     It  did 

no  I'Xttctlv  H»  we  now  Sftc  Ik)Wi'1  wmiilnintH  to  Iw  infliieiicpil  by  wenthi-r. 

Fig.  n. 

Showino  bv  Thrbb  CuttVBH— {n  DoiiWf-dotteil  Line  or  Hi);hc>'t  Ciirre,  Weekly  MnrUlitr 
dnriog  the  Great  I'laguc  in  1665;  (2)  Ixntcr  Dotted  Curve,  MeM  Weekly  MortiBtj 
of  the  Six  fliguM ;  and  Ifll  Solid-linwl  Curve,  Mean  Weekly  Mortality  from  all  otktf 
Diaeutc*  daring  cantiiiiunce  of  the  Six  Plaguei. 
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The  eurve  for  the  PliigiiP  lieiirs  no  rfscinhlnnec  wlintever  to  the  cnno 
for  tvphus,  or  indeiHl  to  thnt  of  nny  disenKe  exeept  Iwwfl  compIniiitti. 
This  clow  resewiHamre  wipi^psts  whelhrr  thpre  was  not  n  closer  alliuiKre 
lietwe^*!]  them  tluin  haN  been  iiU!si>efteil.  If  the  n'siilts  now  nscertninixl 
bo  rpgnnlcil  iis  a  fair  out^ionM"  of  our  inquiries  inti>  the  rehitioiiH  of 
weather  and  health,  it  is  [ilain  that  sueh  invest ignt ions  may  point  to 
a  set  of  morbid  proceiwes  whieh  have  lieen  cloakwi  by  proniineat 
phenomena,  apparently  of  a  primary,  Imt  in  reality  of  a  secondarj- 
character. 


DISCUSSIOH. 
Dr.  0>  B.  Longvttff  stated  that  meteorological  curves  and  carves 
of  dealhs,  howovcr  i^losolj  related  on  caneo  and  eflbot,  could  not  pos* 
eibly  corrospiind  exactly,  owing  tu  the  fact  that  the  interval  between 
the  death  and  its  registration  averaged  abont  five  days,  and  the  interval 
between  the  commencement  of  an  illnoes  and  n  resultant  death  waB 
of  nucertaia  and  often  considerable  duration.  He  stated  that,  in  hia 
opinion,  meteorological  changes  were  not  of  themselves  the  Cftnee  of 
death,  tbongh  the  nnmbor  of  deaths  appeared  to  )>o  a  function  of  those 
ohanges.  Fog  alone,  or  cold  aione,  did  not  directly  caose  the  deaths  fVom 
respiratory  diseases ;  bat  there  was  a  tertiam  quid,  perhaps  the  germ 
of  ordinary  commnnicablo  catarrh.     Fogs  must  be  distinguished  into 
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those  mixed  with  smoke  and  those  free  from  smoke,  the  latter  probably 
iiot  having  anj  pathological  significance.  A.gain,  smoke  fogs  must  be 
divided  into  those  in  contact  with  the  ground  and  those  forming  a  pall 
overhead,  probably  the  latter  would  be  found  to  have  comparatively  small 
influence  upon  the  mortality.  He  explained  the  very  close  relation 
between  the  curves  of  apoplexy  and  mortification  by  the  fact  that  both 
are  symptoms  of  disease  of  the  arteries  chiefly  in  old  people  ;  that  cold 
raised  the  blood  pressure  and  hampered  the  circulation,  resulting  in  some 
cases  in  rupture  of  an  artery  and  apoplexy,  in  other  cases  in  stopping 
of  the  local  circulation  and  mortification.  In  conclusion,  he  stated  that 
Messrs.  Buchan  and  Mitchell  deserved  great  credit  for  their  valuable 
improvements  in  the  methods  of  exhibiting  statistical  results. 

Dr.  Tripe,  Medical  Officer  of  Health,  Hackney,  said  that  Dr. 
Longstaff*  had  already  referred  to  the  interval  which  elapsed  between 
the  death  and  registration,  and  also  to  that  between  the  weather  causing 
the  illness  and  the  deaths.  He  had  in  his  investigations  allowed  two 
weeks,  but  he  now  thought  that  to  be  too  small  an  interval  except  as 
r^ards  diarrhoea  and  perhaps  diphtheria.  In  the  former,  the  action 
of  heat  is  rapid  so  soon  as  the  temperature  of  the  soil  at  a  depth  of 
six  inches,  or  of  the  Thames,  reaches  65''.'  As  to  the  efiect  of  fogs,  they 
vary  very  much  according  to  their  density  and  quality.  This  was  well 
shown  by  the  fogs  during  January  and  February  1880,  when  they  were  so 
dense  as  to  prevent  him  from  seeing  the  kerb,  and  the  number  of  deaths 
from  inflammatory  diseases  of  the  lungs  was  then  more  than  double  those 
in  1891,  when  the  temperature  was  lower  than  in  1880. 

Mr.  W.  Vorth  called  attention  to  the  curves  drawn  by  Professor 
Tacchini,  showing  the  relation  between  the  rainfall  in  the  months  of 
March,  April,  and  May,  and  the  number  of  cases  of  fever  in  the  Province 
of  Bome  in  the  autumn.  As  the  result  of  his  own  experience  in  the 
Koman  Campagna,  the  author  was  led  to  entertain  grave  doubts  as  to 
the  possibility  of  explaining  the  phenomena  of  intermittent  fever  on  the 
hypothesis  of  a  pathogenic  organism ;  the  relation  of  malaria  to  local 
climatic  conditions  is  no  longer  a  matter  of  question,  and  is  so  close  that 
it  appears  to  be  not  unreasonable  to  regard  the  latter  as  powerful  factors 
in  causing,  if  they  are  not  themselves  the  cause  of,  the  disease.  It  appears 
that  the  mode  of  operation  of  the.se  climatic  changes  on  the  organism  may 
be  accounted  for  on  some  such  hypothesis  as  the  following :  the  tempera- 
ture of  the  body  may  be  reasonably  regarded  as  the  result  of  the  interaction 
of  two  rhythmically  acting  forces,  interference  with  one  or  other  of  which 
will  produce  the  phenomena  of  beats,  to  which  the  regular  intermission 
of  malarial  fevers  have  at  least  a  very  close  resemblance. 

]>r.  Snssell  pointed  out,  with  regard  to  London  fogs,  that  when 
there  was  a  great  increase  of  death-rate  a  low  temperature  always 
accompanied  the  fog,  but  that  there  were,  on  the  other  hand,  several  cases 
of  dense  fogs  without  decrease  of  temperature,  and  then  the  death-rate 
did  not  fall  below  the  average ;  hence  it  appeared  unfair  to  say  that  the 
fog  itself  was  the  sole  cause  of  the  great  mortality. 

In  reply  to  Dr.  Russell,  Dr.  BnchAn  stated  that  he  fully  agreed  that 
it  was  impossible  to  determine  how  far  the  increased  mortality  in  cold 
foggy  weather  was  due  to  the  fog,  and  how  much  to  the  low  temperature ; 
but  he  wished  to  emphasise  the  fact  that  it  was  the  combination  of  the 
two  which  was  so  very  fatal. 
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This  subject  was  investigated  by  us  in  the  spring  of  1890,  and  the 
results  were  published  in  the  Journal  of  the  Scottish  Meteorological 
Society.  In  that  paper  are  summarised  the  statistical  facts  relating  to 
weather  and  influenza  up  to  tliat  date,  extending  from  1845  to  1890. 
These  have  been  published  in  the  weekly  reports  of  the  B^strar-General. 
Of  the  results  then  arrived  at  (that  is,  previous  to  the  last  epidemic), 
the  following  is  a  brief  summary : — 

It  was  found  that  the  distribution  of  temperature  and  the  distri- 
bution of  deaths  from  influenza  during  the  weeks  of  the  year  were 
inversely  related ;  that  when  the  mean  temperature  is  low,  the  mean 
death-rate  from  influenza  is  high ;  and  when  temperature  is  high,  the 
number  of  deaths  from  influenza  is  low.  Further,  the  distribution  of 
deaths  from  influenza  is  essentially  the  same  distribution  as  that  for 
bronchitis  and  pneumonia,  or,  s|>eaking  generally,  for  diseases  of  the 
respiratory  organs. 

Since  registration  of  deaths  commenced  in  London,  deaths  from 
diseases  of  the  respiratory  organs  {vide  Fig.  2)*  have  been  shown  to  be 
most  numerous  during  the  winter  months  of  the  year ;  and,  with  some 
marked  differences,  there  is  substantial  agreement  in  the  annual  distri- 
bution of  deaths  from  the  different  diseiises  of  the  respiratory  organs. 
During  exceptionally  severe  winters  and  during  dense  fogs  there  is 
an  exceptionally  high  mortality  from  bronchitis  and  pneumonia ;  and  an 
enormous  increase  in  the  death-rate  from  these  diseases  during  extremely 
cold  weather  and  densely  foggy  weather  has  been  an  unvarying  and 
apparently  an  inevitable  consequence. 

Similarly,  deaths  from  heart  disease  {vide  Fig.  6),  including  the 
other  diseases  of  the  circulatory  system,  and  deaths  from  phthisis 
{vide  Fig.  9),  reach  their  annual  maximum  fatalness  when  the  mean 
annual  temperature  is  absolutely  lowest,  and  when  the  east  winds  of  early 
spring  acquire  their  greatest  frequency  and  malignancy  respectively ; 
and  when  it  happens  in  any  year  that  these  features  of  the  weather  are 
more  pronounced  than  usual,  so  is  the  excess  of  the  mortality  from 
these  diseases  also  more  pronounced. 

Now  when  the  death-rate  from  diseases  of  the  respiratory  organs, 
of  the  circulatory  system,  brain  diseases  {vide  Figs.  7  and  8),  or  phthisis 
have  strikingly  exceeded  the  per-centages  due  to  the  temperature  and 
fogs  prevailing  at  the  time,  it  has  been  found  that  something  of  an 
exceptional  character  has  been  in  operation  at  the  same  time ;  and  that 


*  llie    figures    referred  to   are  those  contained  in   the  preceding    paper    on 
Meteorology  in  reUUion  to  Hygiene^  p.  98,  ante. 
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something  apparently  lowering  the  public  health  has  been  the  prevalence 
of  influenza  in  a  more  or  less  epidemic  form.  At  these  times,  it  wa8 
noted  that  the  diseases  which  were  abnormally  increased  were,  broadly 
speaking,  just  those  diseases  which  annually  go  to  swell  the  death-rate 
at  the  times  of  the  year  when  influenza  happened  to  be  clearly  epidemic. 
In  other  words,  these  were  the  diseases  with  which  occurred  the  more 
serious  complications  with  influenza. 

It  is  remarkable  that  though  during  these  46  years  the  deaths  from 
influenza  were  virtually  restricted  to  the  cold  half  of  the  year,  yet  wh(*u 
the  epidemic  set  in,  the  degree  of  fatalness  has  been  wholly  uninfluenced 
by  the  changes  of  temperature,  sometimes  strikingly  large  and  sudden, 
that  occurred  during  the  weeks  when  the  mortality  from  influenza 
was  great. 

The  last  epidemic  of  influenza  in  Loudon  may  be  considered  as 
having  commenced  about  the  middle  of  April  1891 ;  the  deaths  in  the  third 
week  of  that  month  were  10,  after  which  they  rose  with  alarming 
suddenness  week  by  week  to  the  maximum  of  319  in  the  third  week  of 
May;  and  since  then  the  numbers  have  been  310,  303,  249,  182,  117, 
56,  40,  29,  18,  17,  and  6  in  the  first  week  of  August.  During  these 
16  weeks,  the  total  number  of  deaths  has  been  1,925  recorded  as  caused 
by  influenza  alc|pe,  and  to  this  must  be  added  a  very  large  number  due 
to  complications  with  other  diseases. 

The  excess  over  the  average  mortiility  was  comparatively  small  at 
all  ages  under  20 ;  but  al)ove  20  the  excess  of  the  mortality  rose 
steadily  with  age.  Thus  for  the  six  weeks  beginning  with  May  16th, 
the  death-rate  at  80  years  and  upwards  was  117  per  cent,  above  the 
average  of  the  season.  The  deaths  from  influenza  accoimt  only  for  a 
very  small  fraction  of  the  increased  total  mortality  of  London  during 
the  epidemic.  Other  diseases  showed  an  extraordinarily  high  death- 
rate  of  which  the  weather  at  the  time  affords  no  explanation ;  again 
pointing  clearly  to  something  of  an  exceptional  character  in  operation 
at  the  time. 

The  weekly  mortalities  from  the  various  registered  causes  of  death 
have  been  compared  with  their  averages  for  these  weeks,  with  the  result 
that  during  the  epidemic  the  death-rate  was  enoi*mously  increased  from 
diseases  of  the  respiratory  organs,  the  circulatory  system,  brain  diseases, 
and  phthisis. 

Now  the  winter  of  1890-91  was,  in  London,  one  of  the  severest  on 
record,  the  mean  temperature  for  the  eight  weeks  beginning  with  the 
last  week  of  November  having  been  10^*4  below  the  average.  This 
unprecedentedly  low  temperature,  prolonged  through  many  weeks,  was 
accompanied  Mrith  a  correspondingly  high  mortality,  particularly  from 
diseases  of  the  respiratory  organs  and  the  circulatory  system  ;  and  thus 
during  last  winter  the  death-rate  was  unusually  large  from  these 
diseases. 

The  most  noteworthy  circumstance  connected  with  the  recent 
epidemic  of  influenza  is  the  lateness  in  the  season  of  the  time  of  its 
occurrence,  the  time  being  the  end  of  spring  and  the  beginning  of 
summer.     All   the  previous  epidemics,  for  which  trustworthy  weekly 
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statistics  exist,  occurred  either  in  winter  or  early  spring.  From  the 
termination  of  the  severe  weather  of  winter  in  the  end  of  January  to  the 
outbreak  of  the  epidemic  in  the  middle  of  April,  the  death-rate  from 
these  diseases,  as  well  as  the  general  death-rate  was  very  greatly  less 
than  what  had  been  before  and  what  followed.  It  was  in  truth  the 
nonual  death-rate  which  was  to  be  expecte<l  to  accomimny  the,  on  the 
whole,  greatly  milder  W(?ather  during  these  12  weeks. 

The  mean  temperature  of  the  11  weeks  ending  with  June  was 
exactly  the  average  of  i>a.st  years,  the  weekly  averages  varying  from 
4^*4  above  the  average  in  the  second  week  of  May  to  7° '3  below  it  in 
the  following  week.  On  the  whol(»,  then,  the  perio<l  was  of  the  average 
temperature  of  the  season,  with  fluctuations  of  temperature  somewhat 
larger  than  usual. 

In  1875  we  showe<l*  that  from  the  middle  of  April  to  the  end  of 
June  the  death-rate  from  diseases  of  the  respiratory  organs,  the  circu- 
latory system,  brain  diseases,  and  phthisis  st^^ily  diminish  week  by 
week,  so  that  with  the  temperature  and  weather  which  actually  occurred 
during  this  period  deaths  from  these  diseases  might  have  been  expected 
to  have  fallen  off  week  by  week. 

But,  with  the  setting- in  of  influenza,  deaths  from  these  diseases 
increased  with  alarming  suddenness,  even  though,  be  it  noted,  deaths 
from  the  same  diseases  had  been  exceptionally  heavy  during  the  previous 
December  and  January. 

The  period  of  the  ye^r  from  the  third  week  of  April  to  the  end  of 
June  is  characterised  by  dryness  and  warmth,  and  statistics  show  it  to 
be  one  of  the  healthiest  times  of  the  year.  Indeed,  at  this  time,  no 
disease  whatev(»r  shows  a  rapid  increase  in  its  death-rate,  and  only  a 
few,  notably -bowel  complaints,  show  the  setting  in  of  a  rise  in  June 
from  the  annual  minimum,  as  shown  in  Fig.  3. 

Now,  during  this  epidemic,  no  bowel  complaint,  with  the  single 
exception   of   euttTitis,   exhibited   an  increase  in   its  death-rate* ;    and   - 
further,   no   increase   was   apparent  from  any  of  those  other  diseases 
whos<*  m(^n  weekly  death-rate  at  this  season  happens  to  be  mo<lerately 
high. 

But  the  remarkabh*  thing  is  this,  it  was  just  the  same  diseases 
whose  death-rat«»s  were  so  exceptionally  and  enormously  swelled  during 
the  influenza  epidemic  of  Januar}-  and  Febnmrj'  1890  that  have 
exhibited  a  similar  exceptional  and  enormous  increase  to  their  death- 
rate. 

It  is  a  singular  circumstance  that  in  both  the  last  influenza 
epidemics,  the  on**  a  winter  and  the  other  a  summer  epidemic,  croup 
has  stood  out  as  an  exception  to  the  other  disea.ses  of  the  respirator}', 
organs,  in  uniformly  showing  a  death-rate  below  its  average ;  and,  on 
the  other  hand,  enteritis  stands  out  as  an  equally  striking  exception 
to  other  bowel  comphiints,  in  exhibiting  a  death-rate  above  its 
average. 

Accepting  the  moilality  returns  as  revealing  the  di.seases  with 
which  the  complications  with  influenza  occur,  th(»  imi)ortant  conclusion 
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is  arrived  at  that  the  complications  of  influenza  are  with  special  diseases 
only,  irrespective  of  season.  The  increase  to  the  death-rate  from 
pneumonia,  bronchitis,  heart  disease,  and  phthisis  are  equally  enormous 
whether  the  epidemic  occurs  at  the  season  when  their  normal  death-rates 
are  highest,  or  at  another  season  when  the  death-rates  are  falling  to 
their  anniuil  minima. 

In  discnissing  the  spread  of  the  germs  of  diseases  from  one  countr}* 
to  another  by  the  interv^ention  of  winds,  it  has  hitherto  been  universallv 
assumed  that  is  only  the  winds  blowing  ov(»r  or  near  the  surface  of  the 
earth  which  are  concerned  in  the  distribution  of  these  germs.  If  these 
surface  winds  do  not  account  for  the  successive  appearances  of  the 
epidemic  in  different  countries,  it  is  concluded  that  the  germs  have  not 
been  transporter!  by  the  winds. 

This,  howev^er,  is  only  a  mode  of  looking  at  the  subject  which 
ignores  the  recent  d(»velopments  of  meteorology  and  its  teachings 
regarding  atmos[)heric  circulation  through  cyclones  and  anti-cyclones. 
As  is  now  virtually  proved,  the  winds  in  a  cyclone  are  drawn  inwards 
towards  its  centre,  and  then  ascend  in  a  vast  aerial  column  to  the  upper 
regions  of  the  atmosphere,  whence  again  they  flow  as  an  upper  currc»nt 
towards  anv  anti-cvclone  that  nuiv  surround  them.  Thereafter  thev 
slowly  descend  along  the  centre  of  this  anti-cvclone  to  the  earth's 
surface,  over  which  they  are  carried  in  every  direction. 

Suppose,  for  example,  there  were,  as  often  happens,  a  cyclone  in 
Russia,  a  vast  colunm  of  air  ascends  from  the  surface,  carrying  with  it 
particles  of  dust,  germs,  and  other  light  impurities.  These  are  then 
conveyed  by  the  upper  current  to  an  anti-cvclone  overspreading  Western 
Eurojie,  as  in  the  suppostnl  circumsUmces  so  often  happens,  and  ther«»- 
after  they  descend  to  the  surface  with  the  descending  current  and  are 
distributed  over  Western  and  Central  Europ<^  by  winds  from  all  points 
of  the  compass.  Owing  to  the  known  rapidity  of  these  aerial 
movements,  two,  or  at  most  three,  days  are  amply  sufficient  for  this 
distribution. 

^;,^-0<vo^-< 


DISCUSSION. 

Dr.  O.  B.  Longstaff,  after  paying  tribute  to  the  groat  import^inco 
and  high  value  of  the  work  of  Sir  Arthur  Mitchell  and  Dr.  Buchan,  aiul 
exprosfling  the  hope  that  their  collected  papers  would  be  republished  in  a 
more  accessible  form,  pointed  out  that  whenever  a  new  disease  ap|)ear8' 
medical  men  assign  other  diseases  as  the  cause  of  death  until  the  disease 
becomes  prevalent,  and  that  for  this  reason  many  of  the  deaths  ascribed 
to  bronchitis,  <&c.  ought  to  have  been  recorded  as  cases  of  influenza. 
Nevertheless,  the  Registrar-Generars  returns  afforded  on  the  whole 
reliable  average  information,  as  was  shown  by  the  tabulation  of  enteritis 
and  diarrhoaa. 

Dr.  Gilbert  stated  that  although  the  rainfall  in  February  1891  was 
smaller  than  that  reccrded  in  any  previous  month,  the  amount  of  nitrogen 
it  contained  in  the  form  of  ammonia  and  nitric  acid  was  almost  as  great 
as  that  found  in  the  rainfall  of  February  in  the  two  previous  years,  although 
this    amounted    to    nearly  1  inch    in  1890,  and   to    2    inches  in   1889. 


Injliienza  atid  the  Weather  of  LotidoH,  111 

The  qnantity  of  chlorine  in  the  water  in  February  1891,  was  the  smallest 
on  record,  this  being  possibly  due  to  the  nnasual  absence  of  wind. 

The  Eon,  KoUo  Snssell  said  that  there  were  no  authentic  accounts 
of  an  attack  of  influenza  occurring  in  mid-ocean  or  at  any  of  our  light- 
houses. The  disease  wan  due  to  infection  carried  along  the  main  lines  of 
communication.  The  large  towns  were  attacked  in  the  first  instance,  and 
then  the  outlying  districts.  The  march  of  influenza  over  Europe  took  the 
name  lines  and  came  from  the  same  locality  as  cholera. 

Dr.  Tripe  (Hackney)  said  that  true  influenza  was  invariably  pre« 
ceded  by  epidemic  pneumonia.  In  Hackney,  horses  and  cats  during 
1889-90  were  attacked  by  influenza  six  weeks  before  any  human  beings, 
but  during  the  last  epidemic  only  a  short  time  before. 

Dr.  Mortimer  GranviUe  had  been  much  impressed  by  the  apparent 
prominence  of  almost  purely  physical  factors  in  the  production,  in 
influenza,  of  the  high  bodily  temperature  which  had  been  considered 
characteristic  of  the  disease.  These  factors  were,  first,  the  displacement 
of  tbe  blood  from  the  centre  to  the  periphery  by  the  depression  of  vaso- 
motor activity  produced  by  the  onslaught  of  the  specific  poison,  whatever 
it  was,  that  caused  the  malady ;  second,  the  conductivity  of  the  atmo- 
sphere, dependent  rather  on  density  than  temperature,  although  tempera- 
ture  came  largely  into  play.  He  considered  that  this  conductivity  of  the 
atmosphere  was  a  factor  of  great  importance  in  the  production  of  high 
surface  temperature,  and  that  the  duration  of  the  disease  depended 
especially  on  external  conditions  ae  regarded  temperature,  and  particu- 
larly, as  above  stated,  on  the  density  of  the  atmosphere  and  its  con- 
ductivity rather  than  on  tbe  personal  state  of  the  patient.  After  all  other 
symptoms  had  disappeared  a  daily  rise  and  fall  of  temperature  was 
observed  in  the  cases  of  persons  resident  in  districts  where  the  atmo- 
sphere is  generally  dense  and  cold.  The  weather  p1a]^ed  a  most  important 
part  in  determining  the  prevalence,  the  severity,  and  duration  of  the 
disease. 

Mr.  J.  T.  Hoe  supported  the  theory  that  the  source  of  the  influenza 
was  to  be  found  in  the  great  floods  in  China  and  the  resulting  decay  of 
large  numbers  of  unburied  bodies,  and  illustrated  the  possibility  of  the 
diflusion  of  the  germs  by  a  comparison  with  the  distribution  of  dust  from 
the  Krakatoa  explosion  of  1883. 

In  reply  to  the  Hon.  BoUo  Russell,  Dr.  Bnchan  stated  that  the  out- 
break of  influenza  at  sea  mentioned  in  his  paper  could  only  be  accounted 
for  on  the  theory  of  atmospherical  distribution  of  the  germs. 

The  President  remarked  that  the  great  prevalence  of  influenza 
among  members  of  the  House  of  Commons  appeared  to  be  due  to  infection 
introduced  by  the  witnesses  who  attended  the  Committees  on  the  two 
important  Railway  Bills  of  the  session. 
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Broad  is  such  a  universal  and  important  foo<l  that  any  improve- 
ments in  its  manufacture  and  quality  deserve  recognition  and  consideration, 
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and  should  prove  iuteresting  to  all  hygienlsts.  It  will  bo  eonvenipot 
if  the  subject  be  divide<l  into  two  paits  : — 

1.  Improvements  in  whole-meal  bread. 

2.  Improvements  in  other  breads. 

The  writer,  from  many   experiments  ])erfonned  on   himself,   his 

assistants,  and  on  young  animals,  for  the  purpose  of  his  work  on  bread 
as  a  food,  has  come  to  the  conclusion  that  onlinar}'  whole-meal  bread 
is  not  a  desirable  food  and  acts  injuriously  on  the  intestinal  tract  by 
unduly  stimulating  the  muscles  and  ner^'e-centrea  of  the  bowels. 

The  chief  objections  to  ordinary  whole-meal  bread  as  a  food 
are: — 

1.  The  large  per-centage  of  waste,  averaging  about  12^  per  cent. 

2.  The  increas<j<l  waste  of  other  foods  proilueed  by  the  ingestion 

of  whole-meal  brea<l. 

3.  The  unpleasant  taste  produced  by  the  comparatively  flavourless 

particles  of  bran. 

4.  The  irritating  action  of  the  bran. 

5.  The  rapidity  with  which  whole-meal  bread  becomes  dry  and 

stale. 

The  large  per-centage  of  waste  is  a  most  serious  objection  to 
ordinary  whole-meal  breatl,  especially  if  it  be  taken  in  large  quantities. 
It  constitutes  a  loss  of  energy  to  the  body,  inasmuch  as  force  is  used 
to  digest  the  extra  quantity  of  food  which  must  be  taken  to  equalize 
the  waste. 

The  waste  in  fine  white  bread  only  amounts  to  about  4i  per  cent., 
so  that  whole-meal  breml  is  not  nearly  so  thoroughly  digested  as  white 
bread,  and  its  ingestion  lemls  to  an  increase  in  the  waste  of  other  foods. 

In  a  subject  experimeutetl  on  by  the  writer,  in  December  1890,  it 
was  found  that  when  milk  alone  was  used  as  a  food  the  waste  averaged 
about  8  per  cent. ;  but  when  ordinary  whol(»-meal  bread  was  iiseil  with 
the  milk,  the  waste  in  the  milk  rose  to  nearly  1 1  per  cent. 

The  irritating  action  of  coarse  whole-meal  bread  depends  on  the 
bran.  The  coarse  bmn  i>articl(?s  act  as  m(K;hanical  stimuli,  both  to  the 
nerve  centres  and  the  muscles,  and  unduly  increase  the  peristaltic  action 
of  the  intestines. 

The  stimulation  often  passes  beyond  the  innocuous  stage,  and 
severe  diarrhoea  may  be  brought  on  by  the  excessive  irritation  of  the 
bran.  The  writer  has  found  indications  that  the  villi  of  the  intestines 
may  be  considerably  modifie<l  by  a  continue<l  ingestion  of  c^oarse  bran, 
and  he  believes  that  this  moilificatiou  may  have  an  effect  in  re<lucing 
the  absorbing  power  of  the  villi. 

Many  medical  authorities  assert  that  slight  chronic  inflammation 
may  i-esult  from  the  continual  ingestion  of  coai-se  bran,  and  the  author 
must  admit  that  over  and  over  again  the  post-mortem  api)earances  of 
the  animals  he  has  experimented  upon  have  been  quite  compatible 
with  such  a  view. 

The  unpleasant  flavour  of  coarse  whole-meal  bread  is  probably 
causeil  by  the  bran  particles,  which  produce  in  tht^  mouth  an  acute 
sense  of  touchy  but  not  a  very  decided  taste. 
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Some  students  undertook  to  test  this  point  under  the  writer's 
direction,  and  they  affirmed  that  flavourless  particles  very  materially 
altered  the  taste  of  nearly  every  footl  tried. 

They  found,  also,  that  the  liner  the  particles  the  less  they  affected 
the  flavour  of  the  foo<l  with  which  thov  were  mixed. 

Objection  number  5  is  an  important  one.  Very  few  people  can 
partake  of  a  stale  whole-meal  loaf  with  any  degree  of  pleasure.  It  is 
well-known  that  staleness  is  not  altogether  due  to  a  simple  evaporation 
of  water.  There  is  a  molecuhir  change  which  goes  on  slowly,  and 
which  is  an  important  factor  in  producing  a  stale  loaf. 

In  ordinary  whole-meal  bread  these  changes  go  on  very  rapidly, 
and  the  bread  after  24  hours  is  comparatively  flavourless  and 
distastefid. 

The  fii-st  four  objections  depend  on  the  presence  of  coarse  bran 

particles.     It  appears  that  very  fine  particles  of  bran  do  not  produce 

such  undesirable  effects  on  the  body  as  those  which  have  been  ascribed 

to  coarse  bran,  so  that  the  hygienic  improvements  in  whole-meal  bread 

must  necessarilv  take  the  form  of — 

1st.  Obtaining  a^we  bran  in  the  loaf. 

2nd.  The  preparation  of  so  dri/  a  meal  that  the  bread  takes  up 
a  large  proportion  of  water,  which  is  so  intimately  incor- 
porated with  the  constituents  as  to  delay  those  internal 
changes  which  result  in  a  stale  loaf. 

Other  minor  improvements  may  also  be  referred  to,  affecting  the 
f digestibility,  purity,  flavour,  &c:,  of  the  bread. 

Number   1.    Triticumina   Bread. — This   is   a   special    whole-meal 

'>r<»ad  in  which  the  bran  particles  are  very  fine,  and  shows  what  can  be 

«Ione  in  this  direction.     It  is  prepared  from  a  si)ecial  meal,  ground  by 

po'werful   steel  machines,  in  which  the  bran  is  literally  cut  up  into  fine 

parti(;les. 

The  waste  in  this  bread,  as  ascertaincnl  by  personal  exi)eriments, 
^«  only  7^  per  cent.,  as  compared  with  12|^  per  cent,  in  ordinary  whole- 
ii^c^i^l  bread.  The  bran  is  so  fine  that  it  does  not  irritate  the  intestines 
liico  the  coarse  varieties  of  brown  bread. 

That  it  is  perfectly  possible  to  manufacture  whole-meal  bread 
'W'liioli  shall  keep  moist  for  two  or  three  days  is  proved  by  the  fact  that 
^«is  bread  is  palatable  and  soft  after  being  kept  three  days.  This  is  not 
^**1>'  due  to  the  moisturi;  which  it  contains,  but  also  to  the  large  propor- 
tion of  soluble  matter  present.  The  flavour  of  the  bread  is  very  pleasant 
^^^Og  to  the  large  quantities  of  sugar  and  dextrin  which  it  contains. 

This  bread  is  also  distinctlv  verv  digestible*.  The  starch  is  in  a 
^^^y  assimilable  condition,  and  there  is  al)out  50  per  cent,  more  soluble 
^^^^ter  present  than  in  ordinary  whole-meal  br(»ad. 

This  very  desirable  result  is  obtained  by  allowing  the  grain  to 
^^^ergo  the  first  stages  of  gennination,  and  subsequently  kiln-drying  it 
»*-  a  low  temperature. 

dumber  2.  "  Cyclone  "  Bread  is  very  interesting  as  marking  a  new 

^^parture  in  the  preparation    of   whole-meal.     The   wheat   grains  are 

L  pulverized  in  sealed  chambers  by  nic  ans  of  air-cur»ents  produc-ed  by  fans 

V  «     p.  1838.  Tl 
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rapidly  n^volving;  in  <lifferent  <lirections.  The  graiun  are  reduced  to  a 
state  of  line  division  by  their  own  momentum,  and  the  result  is  a  fine 
whole-meal.  Tiie  tid vantages  of  this  method  are  many.  In  the  first 
place  the  meal  is  thorouglily  aerated,  and,  secondly,  there  is  no  metallic 
or  stony  adulteration  ;  thirdly,  the  meal  is  verv  free  from  microbes  and 
other  aerial  impurities,  for  the  air  is  filtei-ed  before  being  delivered  to  the 
chambers. 

These  two  specimens  demonstrate  the  possibility  of  manufacturing 
whole-m(»Al  bread  in  which  the  bran  [wirticles  are  so  fine  as  to  entirely 
obviate  any  irritating  efft*cts. 

Improvements  in  non-whole-meal  breads. 

These  may  l)e  divided  into  : — 

1.  Improvements  in  white  bread. 

2.  Improvements  in  brown  bread. 

White   bread   is  certainly  deficient  in   proteid   material,  fat,  and 
mineral  matter.     The  reason  of  this  is  well-known.     Fine  white  floiw  i? 
obtain(d  chiefly  from  the  centre  of  the  grain,  and  the  bran  and  the  genu 
are  rej(jcted.     The  bnin  and  the  germ  are  the  portions  of  the  graii^ 
richest  in  proteids,  fat,  and  minenil  matter,  while  the  central  part  ^^ 
I)Oor  in  proteids  and  phosphates,  and  rich  in  starch. 

Hence  it  follows  that  bread  made  from  fine  white  flour  is  ab^* 
deficient  in  nitrogenous  matter,  fat,  and  inorganic  constituents,  and  5* 
correspondingly  rich  in  starch. 

Any  process,  therefore,  which  secures  : — 
1.  A  higher  i)er-centage  of  proteids  ; 
2  fat  • 

3.  „  „  phosphates ; 

may    be  regaixlinl  as  an   hygi(;nic  improvement  in   the  quality  of  t 
bread.     There  appears  to  be  a  consensus  of  opinion  that  if  a  larger  pe 
centagt*   of   our   carbo-hydnite   food  took   the  form    of   soluble  bo<Ii 
(sugar  and  dextrin)  the  economy  would  gain  considerably  by  such 
substitution.       Any   process,    then,    which  secures   this,    may   also 
regarded  as  an  hygienic  improvement,  inasmuch  as  the  bread  would 
more  digestible. 

The  sUindard  ratio  of  nitrogenous  matter  to  ciirbo-hydrate  mater 
may  be  titken  as  1   is  to  3*2.     The  ratio  in  ordinary  fine  white  b 
is  as  1  is  to  7. 

Number  3.  Black's  Fermented  Bread  is  a  white  bread  which 
chanujterised  by  a  high  p(;r-centage  of  nitrogen. 

This    result   is   obtained    by  a  special   process  in  which    **  stro 
flours "  are  taken  and  fonned  into  dough,  and  then  treated  with  li 
water.     The  gluten  is  concentratiHl,  and  part  of  the  starch  precipita 
so  that  a  dough  is  obtained  vciry  rich  in  proteid  material.     This  dough 
then  added  to  ordinary  dough,  and  the  result  is  a  mixture  with  a  ve 
high  proportion  of  albuminoid  mutter. 

This  characteristic  is  obtained  without  any  deterioration  of  text 
or  flavour,  and  the  ratio  of  nitrogenous  matter  to  carbo-hydrates  is 
1  is  to  3*6,  very  near  the  normal. 
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This  bread,  though  white,  has  quite  as  high  a  per-centage  of 
proteid  material  as  fine  whole-meal. 

Number  4.  Diastase  Bread  is  a  variety  with  a  very  high  per- 
centage of  soluble  carbo-hydrates,  chiefly  in  the  form  of  maltose.  The 
starch  is  also  in  a  very  assimilable  fonn.  The  brea<l  has  a  very  fine 
texture,  and  is  one  of  the  best  flavoure<l  of  the  white  breads.  It  keeps 
moist  far  longer  than  onlinary  white  bread,  for  the  diastase  so  acts  on 
the  starch  as  to  produce  soluble  bodies  which  confer  this  characteristic 
on  the  bread.  • 

The  ratio  of  nitrogenous  matter  to  carbo-hy<Irates  is  about  the 
same  as  in  ordinary  fine  white*  bread,  but  the  broad  is  far  more 
digestible,  containing  quite  80  per  cent,  more  soluble  carbo-hydrates. 

This  result  is  obtained  by  the  addition  of  "  diastase "  to  the 
<lough,  which  acts  on  the  starch,  converting  it  into  several  forms  of 
dextrin  and  sugar.  The  whole  series  of  intermediate  changes  have  not 
yet  l>een  fully  worked  out,  but  it  appears  that  maltose  is  chiefly  formed 
as  a  final  product,  and  one  of  the  achro-dextrins.  The  diastase  <Ioes  very 
little  work  during  the  dougbing  stage,  but  when  the  dough  is  intro<luced 
into  the  oven  it  rapidly  acts  on  the  gelatinized  starch,  until  its  power  is 
destroy wl  by  the  heat  of  the  oven. 

The  author  has  ascertained  that  15  minutes  is  the  average  time 
during  which  the  ferment  acts  on  the  starch  in  the  oven,  quite  long 
enough  for  the  diastase  to  pro<luce  a  considerable  quantity  of  sugar. 

Brown  Breads. 

Number  5.  Frame  Food  Bread. 

This  bread  is  made  from  ordinary  white  flour,  to  which  an  extract 
of  bran  is  added.  The  extract  is  prepare<l  by  mechanical  means  from 
tile  bran,  and  consists  of  the  following  bodies  : — 

Water  -             -  -  9*58 

Carbo-hydrates  -         -  58 '33 

Proteids             -  -  21*40 

Mineral  matter  -         -  10-69 


100-00 


The  mineral  matter  is  very  rich  in  alkaline  phosphates. 
The  extract  may  be  added  to  the  dough  either  as  a  powder  or  as 
liquid,  the  object  of  the  addition  being  to  get  a  loaf  having  the  same 
sition  as  whole-meal  brea<l  minus  the  bran  particles. 
The  ratio  of  proteids  to  carl>o-hydrate  is  jus  1  is  to  3*9,  very  much 
^^i^lier  than   in  the  case  of  fine  white  bread,  and   the  bread  contains 
Jier  cent,  more  mineral  matter,  consisting  chiefly  of  phosphoric  acid 
pota^. 

Number  6.  Grerm  Bread  is  manufactured  from  "germ"  flour, 
flour  consists  of  about  75  per  c<mt.  of  ordinary  white  flour,  and 
cent,  of  the  germ. 
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Tlic  J5<friii  Ixfing  the  I'liibryo  of  the  Triticum  is  rieb  in  proteitLs 
fat,  and  pli(>Hphat4;s,  anrl  its  n*teiition  in  the  iloiir  adds  uaterially  to  the 
nutritive  vahie  of  the  bread.  Tin?  germ  is  s)K?eialiy  treated  in  order  to 
de?<troy  the  ferments  and  the  bitl4*r  principle  found  in  it.  This  bread  is 
very  rich  in  proteids,  and  contains  far  more  fat  and  phosphates  than 
ordinary  brea^l.  Tlio  ratio  of  protei<ls  to  carbo-hydrates  is  as  1  is 
to  3,  slightly  higher  tlian  the  normal. 

Number  7.  ll<«lth  Breail.  This  variety  contains  all  ]jarts  of  the 
wh(»it  gniin  exci^pt  th<»  ouUir  layers  of  the  bran.  The  bread  is  thiLs  free 
from  irritating  imrticles,  while  it  njtains  the  nutritious  element**  of  the 
wheat.  The  nitio  of  nitrog(>nous  mHtt<»r  to  earlx>-hydrate  material  is  as 
lis  to  30. 

TIm!  pro<r<^s  of  pn*])arati()n  of  the  meal  secun»s  the  rejection  of 
the  outer  Liyers  of  th*^  bmn,  consisting  chiefly  of  woody  fibre,  wliile 
the  inner  layei*s  containing  the  nutriment  an*  retained  and  finely 
granulat(Ml. 

I  hav(*  only  tim<^  \o  mention  the  existence  of  various  malted  breads, 
prepariMi  l)y  the  addition  of  malt  extract  to  the  dough.  Such  breads  are 
bett4»r  ilavounnl  and  more  digestible  than  onliuary  bread,  and  there  is 
very  little  risk  of  sourness.  The  malt  favours  ([uick  fermentation,  so  that 
the  souring  germs  are  neviT  allowiMl  to  develop  in  the  dough,  owing  to 
tlu»  vigorous  growth  of  the  yiMist  and  a  minimum  production  of  alcohol. 
The  working  is  also  cleaner,  for  potatoes  netnl  not  be  use<l  when  malt 
extract  is  (*mph»y(Hl. 

Machine-made  bread  is  coming  more  and  more  to  the  front,  and 
rightly  so.  Such  bread  is  surely  to  be  preferriHl  before  hand-made  bread, 
with  the  iMissible  contingency  of  contamiiuition  from  the  bodies  of  the 
half  nakiHl  opera!  iv(»s. 

When  it  is  impracticable  to  put  down  an  exteuMVe  plant,  band- 
machines  are  usetl  now  in  most  bakeriis,  including  such  contrivance's  as 
kneaders,  dough  dividers,  i)otato  washing  nuichines,  flour  blenders,  «.tc. 

The  sjinitarv  c*ondition  oi  bak*»hous«»s  has  of  late  vears  und*»rj'one 
much  improvenuMit,  and  it  is  rare  imh^Hl  to  And  now-a-days  <lirty  an<l 
unhealthy  premises  use<l  for  tht^  puri>os«»  of  brea«l-making. 

I  desire  to  record  mv  sinciTc  thanks  to  mv  assistant,  Mr.  D.  J. 
Knight  lev,  for  the  able  manner  in  which  he  carritnl  out  mv  in.structions 
whih»  li\  ing  on  certain  bn»juls  alone,  juul  to  my  ci>llejigue  Mr.  C  H. 
Clarke,  M.H.A.S.,  for  ii>ntirming  the  analyses.  I  also  wish  to  ackuowkxlgo 
my  indebtiHhu'ss  to  Dr.  Frankland,  F.R.S.,  for  one  of  the  analyses. 


DiscrssioN. 

Br,  Van  Ram^l  Boos  \Amsterdiim>  nsked  to  what  extent  the 
mincvml  matter  KshI  l»eou  incnus^M  by  addiuir  lirao  xnuor  lo  the  meal,  and 
whether  by  lime  w;ner  wa*  meant  a  ^turateil  Ablation  of  lime.  He 
add«Kl«  thai,  M  tniilor  of  Iho  ••  InieruAuonal  Roviow  of  Adalt«?r»tions,** 
h»  wa*  k^%}k\!»ih)  to  the  addiui;  of  any  f  ^rx^jCr.  n>iner*l  m jitter  to  oar  food. 
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In  reply  to  a  qnestion  of  Sir  BoRCoe  aa  to  whothor  copper  Raits  were  used 
in  bakery  in  Holland,  Dr.  Yan  Hamel  Itoos  answered  that  he  never  had 
found  any  in  the  meal  and  bread  under  his  observation.  Formerly  it 
was  met  with  in  Amsterdam,  but  the  adulteration  was  detected  at  once, 
as  large  crystals  of  copper  sulphate  were  found  in  the  bread.  As  to  alum, 
he  said  that  baking  powders  recommended  as  being  used  for  improving 
bread  on  a  large  scale  in  England  had  been  analysed  by  him  and  found 
to  consist  of  alum.  Ho  thought  these  additions  to  meal  and  bread  ought 
to  be  strictly  prohibited. 

Sir  Chaxles  Cameron  said  that  it  was  undefc>irable  to  introduce 
indigestible  and  rongh  particles  into  the  digestive  organs.  He  had  met 
many  cases  of  suspected  poisoning  of  oxen  and  sheep  in  which  he  was 
able  to  trace  the  real  cause  of  death  to  the  irritative  action  of  undecorti- 
catod  cotton  cake,  and  even  of  other  food  stuffs.  He  thought  the  popular 
instinct  was  right  when  on  the  whole  people  preferred  beautiful  white 
bread,  which  they  felt  they  could  digest  with  comfort.  Heferring  to 
Lawes*  and  Gilbert's  experiments,  Sir  C.  Cameron  believed  that  a  bread 
diet  was  more  niirogenous  than  a  meat  one,  and  thei-efore,  that  although 
white  contained  less  nitrogen  than  brown  bread,  yet  there  was  a  sufficient 
amount  of  nitrogen  in  the  former. 

Mr.  Cassal  was  glad  that  Dr.  Van  Hamel  Roos  had  attended 
the  Section,  as  ho  was  editor-in  chief  of  the  very  important  **  Inter- 
national Review  of  Adulterations,"  by  means  of  which  it  might  be  hoped 
that  in  the  near  future  united  action  would  be  taken  by  different 
countries  for  the  suppression  of  adulteration.  In  regard  to  the  use  of 
sulphate  of  copper  and  alum  in  bread-making,  he  had  always  understood 
that  the  main  object  was  to  prevent  fermentation  from  going  too  far  when 
jcast  was  used,  thus  giving  a  badly  coloured  and  acid  bread ;  and  also 
to  enable  damaged  flours  to  be  used  by  bakers. 
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Sromine  and  Iodine  as  Aerial  Disinfectants ;  and  on  a  new 

ICethod  of  Applying  them. 

BY 

Gerald  T.  Moody,  D.Sc,  and  F.  W.  Streatfeild. 
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The  question  of  suitable  aerial  disinfectants  for  employment  in 
hospitals,  sick  rooms,  &c.  is  one  of  very  great  importance,  and  has 
not  perliaps  hitherto  received  the  attention  it  deserves.  Of  the  various 
substances  employwl,  bromine  has  come  largely  to  the  front  in  n*cent 
years,  and  iodine  has  also  l)een  found  to  exert  a  considerable  disinfecting 
action,  although  less  than  that  of  bromine  wc^ight  for  weight.  Consider- 
able  difficulty  has,  however,  been  experienced  in  finding  a  suitable  and 
convenient  method  of  introducing  th(»se  elements  into  the  atmosphere. 
Various  forms  of  lamps  have  b(*en  deviscnl  for  the  gradual  volatilization 
of  iodine  and  its  diffusion  through  the  air ;  and  many  have  sought  to 
effect  the  same  purpose  through  the  UKHliuni  of  the  candle  or  night 
light.  Whilst  working  in  this  direction,  and  with  the  endeavour  to 
volatilize   bv  means   of   n   burning  candle   certain    volatile   brominated 


lis  Sidiort  r. 

iii'i^aiiic  «liTiv:itivrs  ol'  tlii'  .Miv»iiliitic  SitM'S.  it  W:is  iliy^-nwri^l  liy  Oin*  of 
ill*-  Miitliur>  \\i;i\  jWr  hroiiiiiif  v:i))oui'  wjis  i»v«»lv»'<l  in  qimiitity  <liiriiig  tin? 
('titiil>ii>tii)ii  iA'  \hv  ciiihIN*.  On  cxtniilincr  tin*  f*\|HTiiin'nts  to  i«"Mlirn* 
i|fi  i\n!ivfM  a  siFiiiliir  n'stilt  wjis  (»1»t:iiii4*<i.  Tin*  autlim-s  llu*n»f«»n*  turiitnl 
liii'ir  iittt'iitiiHi   to  tlic  pri>)Kirntioii  of  n  s'ltisfaotorv  broiiiini>  and  uxliiio 

O.lllilli*. 

A  iikhIi'I'm  ««Mn«li»'  is  n  wry  dA'wuU'  pin-**  of  work*  In-inp:  tlir  ontcriiin' 

i>r  iii:ui\    \(>iii*s*  rxiM'rifiici'  anil  of  inncli    s(.'ii'n1ilic  ami   t«vhniral  >kill. 

Nf\t  li»  tin*  |»ri»|M'r  rt'tinin;:;  ol*  11h*  I'at  «)r  wax,  tiu'  falirication  aii<1  rlit'ininil 

ti't-atint'iii  i»t'   thi'  wit'k  ari-   )M)iiits  (A'  <i^ii.at    ini|HM*tan(*(',  in  onli-r  tliat  xhv 

nintlli'  nm\  Imu'ii  willi  a  lu'i^lit  flanx',  and  tret*  fnmt  canlitloAVfr  lifud.     A 

\\'V\  >hiMll  l{l|ilnhl^  oi'  a  t'uii>i;{n  ImmIv  intHNliiccil  intn  tin-  suUMiinci*  <»f  th*' 

randlf   rauM'»»   a   \rrv  niark<'<l   I'fVrrl    on   its   ronihiwtion.      Manv  of   tln» 

tli*«int\«rtantN   |iro|M»sri|    tnr  ilistrilnition   hy  tin-  aid  of  tlu'  candlf  caiisitl 

it   to   linrn  \t'r\  indilVi>ri*ntlv,  and   sonii'tinics  to   In'  fXtinmiisluMl  within 

aiiliiini';  «»r   worsi-   still,  wlirrc  it  was  sonf^lit   to   diffns«»   tlu' A-a|xHir  of 

obtain     lial^iMiii-     i»r    pln-nolic     principli'**,    thi»    **<lisinft»rtant  ''    itsi-lf 

iindt>i'W(*nt   «-onilin>lion   and   tluis  dclVattMl   tlu'  ol)j<^<-t  in  vi**w.     In  thf 

vixsr  wliiTo    I  In'  fiiM*    halogen  was    simply  mix^Ml  witli  tho   CMMnliustibK* 

iuiiIi'ImhI  t»f  111''  rand  If,  fa  i  Inn*   rrsnltrd  from  tin-  «'Si*ajM^  oi  yairt    of    tln» 

Iwilo^rti    «lutin^',    slma^r,  wliilst    tho    rrniaindcr    •rradnally  dt'stroyinl  tb«.* 

iimtot'iHl  of   tin*  wii'k.      Aft»T   makin*;  ininuTons  <*x|N^riiui'nts  the  alK»vi»- 

mfUtioiH**!   ditVnMdlii's    wmi*  ovrnMnno,    and    tho   antliors   siice»Hili»<l    in 

|iivivirin^  randlr^  and    nij^ht-lij^hts  wbicli  do   not    nn<KT*;t)   <'haiii;:i'   on 

kfvpini^t  "»»d  l»\   nirans  of  which   any  nMpiifcd  tpiantity  of  th<'  haloj^ciKs 

1ii\Miuno  and   iinlinc  may  hr  I'volvrd  witli  j^rcat  t-xartin-ss.     This  rr-suU 

hnn  Ihm'M  Hri*i»nipli>hrd  hy  inmrporalin*;;  stahlc  lialoid  organic  c'om]>ounds 

«iih   the   snliHtaiuM'   of  ihr   candh*  or  ni;;lit-ni«;ht.       I'p  to  the  ]nvs4Mit 

till'  i«i»^t  NUivi'Nsfiil    haloj^i'n   <M)m|H»nn<ls  nscd  liavc  luM»n  dihnnnunaphth- 

nlrnr  r  »  I'll  lh-.j  and  iiH|i»lorm  (MII.-j.     These    snhstantH-s  aif    pri4Vrtlv 

mfuhli'  at  oi^linan  Irmprnitnn's,  hnt  wlien    hurnt    nnder    tin-    ronditiuns 

rOiiiiininj^  in    »  randle    •»!•    ni«];]jt-li«^ht   pivpan'tl  from  puro,  Awll-pn'ssiNl 

Uow    iiix«*  *'*'**'  *"  *'"*''*  '"'*'"*""'  ^^^  icxlin*'  vajK)nr  rcsjioctivrly. 

T1»b1  lh«'  f»'***'  haloj^iMi  is  «'\olv('d   is  sliown  by  t\w  (Hhmr  prtHhuMnl ; 

A  jtk  iMV!M»nii'   tiiay   he   visibly   demonstratt^l    by  the   usual    eheniical 

Mhi¥\  nf  hoMinil  ***  "  ^^'"*'^  «lislanee   ab()ve  tho  flame  a  piece  of  unsized 

tnftif4«^n«^l  with  a  solution  of  starch  and  pota^^siuiu   iodide,  which 

Tip.  lib<*riili«*"    *»f   bn»mine    and   iodine   durinj;   combustion    may 

MH^hlv  ^    oxplrtinotl   on    the    assumption     that    tho    corrosiwndinjr 

^^^mWUIk  iirr  fonn«^l   »"   '^*'*  *"*^*    instance,   and   that  these  suffer  do- 

•lion  n\  1^»*  ten»|H»ratnre  of  the  flame  and  in   the  presence   of 

^^**V^^  fnn-  ludoj^ens  and  water,  in  ncconlance  with 

*^ «»""*^*^       ..  ^  .^„„r  +  O.  =  2H.O  +  2Br2 

•MMMi^'i^^  ^'^  ''"^-'^^'^  ^^^'^  ^'"^'^^  *"''^  l>rominc. 

(ii.)  41"  +  Oa  =  2H2O -f  2I2 

lOHi  rtx^©*^  give  water  and  itHline. 


light  will  give  — j^^^-j —  =  5*80  grains  of  iodino  liberated  during  the 
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The  authors  found  tliat  a  ven-  iL<»eful  strength  for  general  purposes 
is  about  6  grains  (0*388(>  gram.)  of  either  halogen  eonipouml  in  a 
9-hour  night-light;  during  combustion  this  will  liberate  bromine  or 
iodine,  the  amount  of  which  mav  be  calculated  as  follows  : —  * 

The  iodine  night-light  contains  G  grains  of  CHI3,  —  C,  12  x  1  =  12 ; 
H,  1  X  1  =  1  ;  I3, 127  X  3  =  381 ;  or,  394  grains  of  io<loform  yield 
381  grains  of  iodine ;  consequently  6  grains  of  io<loform  in  a  night- 

381  X  G 
391 
nine  hours. 

The  bromine  night-light  contains  G  grains  of  €%  Hg  Brg ;  as  before, 
—  CV12  X  10=  120;  He,l  X  G  =  G;  Br2,80  x  2  =  IGO;  or  the  total 
2SG  grains  of  dibromonaphthaleue  yiehl  IGO  grains  of  bromine,  and 
consecpiently  G  grains  of  dibromonaphthaleue  will  give  3*35  grains  of 
bromine  diunng  nine  hours. 

By  means  of  the  above  calculations  it  is  easy  to  bring  about  the 
evolution  of  a  stated  qiuintity  of  either  halogen,  as  <luring  each  hour's 
burning  there  will  be  evolved,  of  free  iodine  0'G4  grain,  of  free  bromine 
0' 37  grain.  By  increasing  or  diminishing  the  quantity  of  the  halogen 
compound  mixtnl  with  the  candle  or  night-light,  any  quantity  of  halogen, 
within  reasonable  limits,  may  be  difFusetl. 

The  authors  b(»lieve  that  the  hygienic  value  of  their  discovery  is 
ver}'  great,  sinc(i  it  will  make  it  possible  for  th<^  vapour  of  bromine  to  be 
use<l  as  a  household  disinfectant  in  a  safe  and  effici(»nt  manner  and  where 
it  will  be  likely  to  tlo  most  good.  It  is  especially  for  sanitary  purposes 
that  the  bromine  candh*  or  night-lights  are  most  likely  to  be  useful,  and 
there  is  no  doubt  they  will  prove  of  service  for  disinfecting  closets, 
lavjitories,  and  wherever  sources  of  infection  have  to  be  guarded  against. 
It  must  be  understood  that  the  bromine  vapour  evolved  by  the  burning 
candle  or  night-light  does  not  cause  the  slightest  personal  inconvenience 
in  practice,  candles  containing  about  G  grains  of  dibromonaphthah^ne 
having  been  burnt  nightly  by  one  of  the  authors  during  a  period  of  two 
years.  All  the  time  the  candle  is  burning  the  odour  of  bromine  in  the 
room  is  distinctly  perceptible,  but  by  no  means  disagreeable.  Similar 
remarks  apply  to  the  iodine  candle  or  night-light,  which,  besides  being 
eff(K;tive  as  a  disinfectant  and  deodorant,  has  the  advantage  of  possessing 
a  therapeuticid  valuta  in  diseases  of  the  throat,  nose,  and  lungs. 


■>-o<*o 


DISCUSSION. 

Cassal  said  that  he  had  had  occasion  to  examine  these  night- 
lights  and  conld  confirm  the  liberation  of  free  iodine  and  bromine  from 
them  on  burning,  a  fact  which  was  in  itself  interesting ;  but  h©  did  not 
see  that  there  was  any  special  value  attaching  to  such  liberation  for 
purposes  of  deodorisation  or  disinfection,  and  certainly  not  in  regard  to 
the  latter. 
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Colouring  matters  of  town  fogs 
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Danzig  sewage  farm 
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(Alfred  B.),  demonstration  of 
the  possibility  of  remonng  the 
smoke  of  fires  from  the  air  of 
towns  and  of  using  it  for  disin- 
fecting sewers      -  -  - 

Dei)Osit  formed  on  plant-houses  in 
London,  analysis  of  -  - 

Deposits,  solid,  on  leaves  of  shmbs 

Determining  cause  of  fog  - 

piarrhoea,  summer,  in  relation  to 
temperature        ... 

Diastase  bread 

Diseases,  parasitic,  and  sewage 
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Disinfectants  (aerial).  Bromine  and 
Iodine  as.  (G.  T.  Moody  and  F. 
W.  Streaifield) 

Disinfection  and  sterilization  of 
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Drysdale  (C.  II.)  on  sewage 
farming  ... 

Dupre  (A.,  F.li.S.),  chemical 
treatment  of  sewage,  with  special 
reference  to  the  treatment  of  the 
London  sewage  .  .  - 

Dust  as  a  determining  cause  in  the 
formation  of  fog 

filtered  out  of  air 

Duty  of  a  locality  to  utilise  the 
nitrogenous  matter  in  its  sewage 
for  the  benefit  of  the  nation. 
(Alfred  Carpenter) 

Dwellings,  effects  of  ill-ventilated  - 
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,  effect  of  fog  on  plants 

under  glass  -  .  . 
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Frame-food  bread      -  -  . 
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Furnace,  hand-fired.  (Mr.  Court- 
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fog,  additional  amount  uf 
,  conversion  of  coal  into,  for 


Page 

11 
13 

n 

115 
70 


82 

71 
35 

37 


fuel         .  -  -  - 

Gases,  analysis  of  chimney  - 
Gautier,  on  copper  poisoning 
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tary purposes 
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of  the  spread  of  enthetic  dis- 
ease in  consequence  of  sewage 
farming.     (Alfred  Carpenter)     - 

Power  of  soil  and  vegetation  com- 
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Presidential  Address 

BY 

Sir  Arthur  W.  Blomfibld,  M.A.,  A.li.A.,  F.R.I.B.A. 

♦■»■» 

After  the  iuungunil  ceremony  of  yesterday,  and  the  admirable 
address  in  which  the  Prince  of  Wales  gave  so  cardial  a  welcome  to  the 
visitors  of  thus  great  International  Congress,  you  will  doubtless  be 
anxious  to  begin  the  work  which  lies  l>efore  us  in  the  next  four  days 
with  the  least  [30ssible  delay. 

I  sliall  not,  therefore,  detain  you  with  a  lengthy  address  in  opening 
the  business  of  this  StH.*tion. 

Its  title,  •*  Architecture  in  reflation  to  Hygiene,"  is  clear  and 
precis<»,  but  it  luis  no  doubt  occurred  to  many  who  have  read  it  that 
it  involves  a  (question  to  which  it  is  by  no  meiuis  easy  to  give  a 
clear  and  precise  answer,  *•  What  is  the  relation  of  architecture  to 
hygiene  ?  " 

The  difficultv  of  answerin<;  lies  in  th(i  uncertainty  as  to  the  strict 
limits  of  the  functions  and  duties  of  the  architect. 

One  of  the  greatest  of  our  English  authorities  on  the  subject — 
Irhe  late  Mr,  Fergusson — in  the  intro<luction  to  his  well-known  hand- 
Ijook,  defines  architecture  to  be  "  The  art  of  ornamentid  and  ornamented 
oonstruction,"  and  further  on,  s^^eaking  of  the  architect,  he  says,  "  It 
**  would  be  well  if,  in  most  instances,  he  could  delegate*  the  mechanical 
**  l>art  of  his  task  to  the  engineer,  an<l  so  restrict  himself  entirely  to 
**  the  artistic  arrangement  and  ornamentation  of  his  <lesign." 

If  this  view  of  architecture  and  of  the  h^gitimate  duties  of  the 
rchitect  were  generally  accepted  as  correct,  the  relation  of  architecture 
hygiene  would  be  reduced  at  on(;e  to  something  which  is  not  always 
^??«sy  to  trace  or  grasp,  and  which  has  never  yet  re<'eived  the  full 
•*.  mount  of  serioas  and  careful  attention  that  it  w^ell  deserves.  In  that  case 
^*iost,  if  not  all,  of  the  valuable  and  interesting  i)a[KTs,  which  we  are 
•Arliout  to  hear  and  <liscuss,  would  liave  to  l>e  addresse<l  to  some  other 
ixiore  purely  scientific  section. 

If,   on   the   other   hand,   we   take   the    more   usual   definition   of 
^architecture  as  "  the  art  and  science  of  building,"   its  relations  to  the 
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science  of  hygicn(>  at  onc<^  1h*couic  too  varie<l  iwid  too  complex  to  mlmit 
of  dear  and  concis<»  description.  A  vjust  field  is  at  once  o[K»ne<l  ont 
before  us,  in  which  it  is  oft4*n  exti*eniely  liard,  sometimes  even  im- 
possible, to  indicate  with  ])recision  the  line  of  demarcation  between  \\w 
domain  of  the  arcbit4>ct  and  thos4%  of  cxpi^rtii  in  other  branchefi  of 
science.  As  one  ont  of  nianv  illustrations  which  mi^ht  be  cited 
of  this  difficulty,  I  may  mention  the  wide  and  inten^ting  subje<*t  of 
paving,  which  plays  so  important  a  part  in  th(»  health,  comfort,  and 
well-lxnng  of  communities.  This  Inrge  question  seems  to  oc*cupy  a 
kind  of  neutral  ground  bctwtvn  the  province  of  the  architect  and  that 
of  the  civil  engine<»r. 

Many  other  similar  instances  might  be  given,  but  this  one  will  l>e 
sufficient  to  show  that  the  selection  of  subjects  to  Ix?  dealt  with  by  tlii.s 
section  must  alwavs  be  a  matter  of  consi<lend»le  difficultv. 

Directlv  scientiiic  considerations  arc  admitted  side  bv  siih*  with 
the  purely  aisthetic  aspect  of  jirchit<H'ture,  it  bt'comes  hard  to  name  a 
subject  for  discussion  at  a  Congress  of  Hygiene  which  would  not  In? 
as  suitable  for  an  engineering,  nirdical,  or  other  scientific!  section  as  it  is 
for  that  of  architecture. 

For  this  reason  1  venture^  to  throw  out  the  suggestion  'that  for 
some  future  meeting  of  this  Congress  an  extremely  interesting  ami 
instructive  paper  might  be  written  dealing  exclusively  with  the  [)oints 
of  contact  between  hygiene  jukI  th<»  purely  {esthetic  side  of  architecture. 

This  branch  of  a  gn^al  subject  n^nains  up  to  the  pres<'nt  time 
practically  almost  untoucluMJ,  perhaps  ])artly  from  the  fact  that  to 
many  minds  the  attempt  to  <'stablish  any  such  relatiou.ship  api>ears 
fanciful  and  unpractical,  ll  is  well  known  that  one  of  the  greatest 
of  our  English  pioneers  of  siuiitiiry  science,  the  kite  Sir  Edwin 
Chadwick,  viewe<l  the  iden  of  any  such  connexion  with  chsfavour,  and 
ev<*n  with  anger ;  he  s^'cnu'd,  indeed,  to  think  that  art  and  hygiene 
were  not  only  unconnected,  but  even  in  some  resp(»cts  incomimtible. 

N^otwithstiuiiling  this  decideil  opinicm   of  a  great  and  deserv(Hllv 
respected  authcuity,  I  do  not   think  it  wtadd   b(»  difficult  to  show  that 
such  a  connexion  has,  at  any  rate  for  crMtain   minds  and  con.stitutions 
a  very  real  existence  ;  neither  would  it  be  haril  to  ju-ove  that,  althougU 
never    perhaps    closely    followed     up   or    fully    worked    out   in    all   it^ 
bearings,  the  idea  of  sonu'  actual  relation  between  beautiful  and  artisti*-* 
surroundings  an<l  health,  must  hav(^  been  prcMMit  in  the  minds  of  man^" 
writers  both  ancient  and  mo<lern.     Time  forbids  me   to  do  more  thai:^ 
insUuice  a  very  few  examples. 

I  winnot  refrain  from  giving  one  of  great  weight  and  venerablr^^ 
antiquity  which  I  find  in  the  third  book  of  Plato's  "Republic." 

"Let  our  ailist,s,"  he  siiys,  *' be  those  who  are  gifted  to  discern-^ 
"  the  true  nature  of  beiinty  and  grac*^ ;  then  will  our  youth  <lwell  in^ 
"  the  land  of  health,  amid  fair  sights  and  sounds ;  and  beauty,  the  ^ 
**  effluence  of  fair  wor<ls,  will  visit  the  eye  and  the  ear,  like  a  liealthfnl  J 
"  breeze  from  a  purer  region,  anil  insensibly  draw  the  soul,  even  in  — ^ 
**  chiklhood,  into  harmony  with  the  beauty  of  iv-asou." 
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Thus,  it  would  apjKiJir,  the*  great  philoso[)her  liolil  that  the  finest 
proihietions  of  art,  aeting  thi*ough  the  eye  on  the  mind,  exereis<»  a 
(listini't  influence  on  IkmHIv  h<»lth ;  and  if,  as  Emerson  tells  us,  **  Out 
"  of  Plato  eome  all  things  that  are  still  writt^Mi  and  debaUnl  among 
"  men  of  thought :"  we  may  take  this  ]mssage  as  a  type  of  many 
similar  thoughts  sc»ttere<l  through  the  works  of  numberless  authors 
from  his  day  down  to  the  pres(!nt  tinu*.  May  not  the  same  ideii  he 
tniced  in  the  much-quote<l  line  of  our  own  jioet  Keat«,  •*  A  thing  of 
lM*autv  is  a  joy  for  ever  "  ?  But  instances  will  not  be  found  wanting 
of  more  direct  rc^ference  to  a  retd  connexion  bt»tween  the  beautiful 
in  art,  an<l  c»si>ecially  in  architecture,  and  the  science  of  health,  or 
hv^iene. 

Eight  yeai-s  ago  the  late  E.  W.  Goclwin  ri«d  Injfore  a  meeting  at 
the  Health  Exhibition,  then  being  held  in  London,  an  eUborate  and 
masterly  jjaper  on  "  Dress  in  its  rtdation  to  Health  and  Climate."  In 
the  course  of  a  [>a]'allel  which  he  draws  in  that  pajM'r  l>etween  dress  and 
archit4»ctur<»,  he  says :  "  Science  and  aii,  must  walk  hand  in  hand,  if 
**  life  is  to  l)e  worth  living.  Bi'auty  without  health  is  incomplete*. 
**  Health  can  never  b<'  jx^rfc^ct  for  you  so  long  as  your  eye  is  troubled 
"  with  ugliness."  He  go(*s  on  U)  ixnnt  out  that  long  habit  will  no 
doubt  acciLstom  most  |KKiple  to  any  degnn*  of  ugliness,  so  that  the  mind 
nntraineil  in  Art  is  scd<lom  i)erluips  consciously  troubletl  by  it.  But 
notwithstanding  this  apathy,  a  legitimaU;  source  of  intellectual  enjoy- 
ment is  lost,  and  doubtless  with  it  an  appret'iable  element  of  health  in 
its  highest  i)erfection  ;  a  loss  which  it  is  the  business  of  the  architect  in 
some  degree  to  supply  by  providing  lH>}Hitiful  objects  to  satisfy  and 
tlelight  the  eye,  and  by  waging  war  with  (»vei-y thing  that  is  mean,  ugly, 
and  squalid. 

At  present,  no  doubt,  hu'ge  mnsses  of  |M*ople  an*  still  so  habituate<l 
to  these  last  charact(»ristics  in  their  every  day  surrounchngs  that  they 
w-arcely  fw»l  a  wish  for  anything  iK'tter,  just  as  they  will  get  accustomed 
to  evil  smells,  and  to  a  vitiated  atmosphere  which  they  breathe  quite 
niiconscious  of  its  insidious  and  <leadlv  effect^  on  their  heidth. 

But  if  wlucation  and  culture  continue  to  advance*  as  they  have  done 
ill  tli(»  last  fifty  years,  and  habits  of  intelligent  observation  are  fostered 
jiiid  eui^ouraged,  tin*  ey(»s  of  the*  masses  will  every  fUiy  become  more 
.sensitive  and  fastidious ;  the  dreary  and  monotonous  streets  and  badly 
de.signed  buildings  which  a  few  years  ago  would  have  be<»n  passed 
unJioticiHl,  will  si>on  begin  to  exercise  a  distinctly  depressing  and  dis- 
turbing influence  on  the  mind,  wiiich  cannot  fail  to  hav(i  some  ill -effect 
oil  tht}  health,  comfort,  and  general  W(»ll-being  of  the  community. 

It  is  now,  I  la^lieve,  a  recognised  ftu't  that  cei'tain  coloure,  cpiite 
apai't  fi-om  the  nature  of  the  pigments  or  dyes  which  yieUl  them,  produce 
very  decideil  effects,  both  on  the  mind  anel  bo<ly  when  in  certain 
^•oiulitious. 

Tt  is  probable  that  the  same  is  tnie  of  certiiin  couibinations  of 
coioiir>5  and  even  of  forms  in  which  the  skill  and  tasUi  of  the  artist  must 
^  P^-ramount,  and  in  which  the  aid  of  science,  however  m^cessary,  can 
^*y  1-Hj  looked  upon  as  subsidiary. 
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Valuable  hints  ami  suggestions  bearing  on  this  subject  may  be 
gathered  from  a  l(»etun».  4U'livere(l  many  years  ago  at  the  Royal  Insti- 
stitution  by  Cardinal  Wiseman,  entitUnl,  "  Point**  of  contact  between 
Sfienn*  and  Art."  Also  from  an  a<ldn»ss  delivere<l  bv  Mr.  Wvke 
Bavliss,  Presi<ient  of  the  lloval  Swietv  of  British  Artist**,  "  On 
Sanitary  Rt^form  in  relation  to  the  Fine  Arts,"  at  the  Sanitiir>'  Congress 
held  at  Hastings  in  18H0. 

As  might  naturally  be  exp(K;U»d  from  such  a  source,  it  teems  with 
beautiful  and  political  thoughts  bearing  on  the  subject.  He  shows  how 
niinous  are  <lirt  and  disorder  to  the*  l)est  inU»rest**  of  art,  and  how^  all 
artist**  must  hail  every  onward  sU»j)  in  sanitary  reform  as  not  only 
conducivt*  to  bodily  health,  but  to  the  growth  and  progress  of  art.  The 
whole  caimot  fail  to  lx»  read  with  jis  much  [)leasun»  as  profit,  and  anyone 
who  desires  to  follow  out  the  line  of  thought  I  have  suggesteil  in  tracing 
a  direct  connexion  between  architecture  as  a  fine  art  and  hygiene, 
will  do  well  to  study  this  address  with  great  care  and  attention.  But 
the  illustrations,  arguments  and  advice  made  use  of  are  directed  more  to 
the  influence  of  sanitary  reform  on  the  growth  and  dt»velopnient  of  art 
than  on  the  effect  of  art  on  health,  a  more  obscure  iK»rhaps,  but  no  less 
inti»resting  subject,  and  the  one  I  <lesire  to  siH}  dealt  with. 

I  have  left  until  the  last  all  mention  of  the  oidy  writer  who,  as  far 
as  I  know,  has  ever  made  any  s<'rious  attempt  to  deal  systematically  and 
in  detail  with  this  interesting  subj<»ct. 

Some  vears  ago  mv  friend  Dr.  B.  W.  Richardson,  who  stands  in 
the  foremost  ranks  of  sjuiitnry  authorities,  deliverinl  a  lecture  upon  it, 
which,  I  am  afnud,  is  now  out  of  print,  and  I  have  been  unable  to 
obt4iin  a  copy ;  but  he  has  kindly  furnishe<l  me  with  some  information 
al)out  it. 

He  tells  me  that  the  prineiiml  i)oints  he  dwelt  on  were  as  follows : — 

He  began  by  showing  that  mueh  prejudice  has  been  excite<l  against 
some  of  th(^  l)est  sanit4iry  inventions  and  labours,  biH*aus<*  lea<iing  sani- 
tarians have  failed  to  consider  artistic  construction  as  i>art  of  sjinitary 
construction  ;  their  whoh*  min4ls  have  been  absorbeil  in  the  useful,  and 
they  have  i)ermitted  all  that  is  ornamental  to  pass  by  as  if  goo<l  taste 
were  dlsconnecte<l  from  sanitation.  He  argue<l  that  this  was  a  gnin<l 
mistake ;  that  ugliness  was  an  off<*nce  to  good  health,  and  that  beauty 
was  an  aid  to  the  best  health. 

He  showed  that  when  mind  and  l)ody  are  enfeebUMl  by  ba<l  health, 
the  intro<hiction  of  disiigrwable  objects  into  the  sick  room  or  ward  is 
(minful  and  injurious  to  the  occupants  ;  whilst  the  presence  of  lieantiful 
flowers,  pictures,  and  designs  is  cumtive  in  its  effects ;  a  kind  of  mental 
tonic  which  gives  tone  also  to  the  bo<ly.  This  thought  led  him  to  the 
consideration  of  the  best  forms  for  hospiud  wants  having  regnnl  to  the 
effect  on  the  eye,  and  through  the  eye  on  mental  and  bodily  health,  and 
.so  >vith  all  the  details  of  visible  construction  and  of  <lecoration. 

Streaking  of  the  dwelling  house  he  maintained  that  no  i>art  ought 
to  l>e  exclude<l  from  the  i)ossession  of  architectural  art,  beciuise  it  is  the 
tendency  of  the  human  mind  to  let  that  which  is  di.sagnH»able,  plain,  and 
ugly  go  without  regard  and  accunnilate  dirt  ami  disorder.     Hence  all 
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the  offices  of  a  house  should  have  ns  much  care  bestowed  on  them  as  the 
living  rooms  to  render  them  hright  and  cheerful,  an<l  to  make  cleanli- 
ness as  obvious  a  necessity  in  one  as  the*  other.  In  this  lecture  Dr. 
Richardson  made  a  great  iK)int  of  the  tn*jitment  of  floors,  a<lvert.ing 
particularly  to  the  Ancient  llonian  mosaic  floors  which  were  not  only 
1>eautiful  works  of  art,  but  easily  cleancnl,  and  whi<*h  by  the  W(»ll-known 
hypocaust  system  of  warming  difTused  an  e(piable  and  agrwable  warmth 
through  the  room  without  draughts. 

Other  [H)ints  esiM»cially  dwelt  uiM>n  were  the  treatment  of  roofs,  and 
the  introihiction  of  artistic  water  fount^iins  in  different  i>arts  of  the 
housi*. 

No  one  (rould  bc^  found  better  ({ualifled  than  Dr.  Richanlson  to 
sp(»ak  with  authority  on  lH)th  the  aestlu'tic  and  the  scientific  as[KM!ts  of 
the  (juestion  '*  Wbat  is  th«'  relation  ol*  Architecture  to  PFygiene  ;  "  but 
even  when  writing  in  the  inti'rests  of  art  he  is  naturally  first  of  all  a 
man  of  sciem^,  ami  I  should  like  to  see  the  sjime  subject  dealt  with  by 
an  architect  from  an  artist's  iK)int  of  view. 


ProfeMOr  Fenger  (Coponhagen)  said  that  architects  on  the 
continent  looked  in  many  directions  for  instmction,  but  not  so  often  to 
England  as  to  continental  countries  ;  but  the  conviction  is  dawning  upon 
them  that  in  one  respect  England  has  taken  a  prominent  part  among  the 
nations  of  Europe  since  the  l)eginning  of  this  century,  namely,  in  sanitary 
house-building,  as  well  as  in  the  constrnction  of  separate  wards  in 
hospitals.  Now  they  can  scarcely  build  without  being  indebted  to 
England  for  ideas.  He  conclndecl  by  proposing  a  vote  of  thanks  to  the 
President  for  his  presence  in  the  chair,  and  for  his  admirable  address. 

Xr.  Charles  Lucas  (Paris)  fit  des  remerciements  a  M.  le  President 
pour  son  adrosso  sur  la  necessite  de  Talliance  de  la  Beaute  et  de  I'Art,  le 
Honvenir  donne  anx  regrett<5s  Chadwick  et  Godwin. 

The  proposal  was  c<irried  by  acclamation. 


On  Open  Spaces. 

Read  by  the  Earl  of  Meath. 

[Preparwl  by  Mrs.  Basil  Holmks,  Hon.  Sec.  to  thc»  Metropolitan 

Public  Gardens  Association.] 


If  we  could  tninsi)ort  ourselves  into  the  England  of  200  years  ago, 
or  if  wc;  were  even  able  to  see  what  our  grciit  grandfathers  looked  upon, 
how  hard  it  woidd  be  to  recognise  the  sites  of  those  places  which  are 
now  so  familiar  to  us.  A  great  pait  of  the  land  was  connnon  lan<l,  or 
lammas  huid,  heaths,  <lowns,  forests,  woo4ls,  moors,  and  village  gr(»i»ns. 
"But  the  increase*  of  j)opidntion,  the  concentration  of  the  jM'ople  into 
towns,  the  rapid  growth  of  Lruidon  and  \\w  manufacturing  centres,  tlu^sc 
forces  <*on jointly  waged  war  against  the  (»pen  sjkicc^s,  and  gradually 
HwallowcMl  them    up.     Commons   disapiK*are<l,  fields  and  lanes  Ix^came 
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stn^ets  an<l  lions(»s,  village*  greons  wen*  pnoroAC'bed  upon  or  thrown  into 
tlh^  rojulwHys,  gnivevanls  won*  iist»<l  a«  sites  for  railway  stations  and 
public  and  jtrivatc  buildings  of  all  sorts,  and  where  the  dead  had 
lieaeefully  slunilxTtMl  was  heiutl  the  noisy  engine  and  the  rattling  train. 

But  the*  history  of  the  desecnition  and  loss  of  the  open  spaces  round 
towns  is  too  well  known  for  uie  to  dwell  u|)on  it  here,  and  manv  will 
also  Ix^  ao(pminted  with  the  story  of  their  revival,  for  it  is  but  a  recent 
one.  Aets  of  Parliauient  have  lK»en  [misschI  to  protwt  and  regulate 
eoninions  and  giHM'Us,  to  preserve  gniveyanh<,  to  promote  the  acquisition 
of  o|>en  s{>a4*es  in  and  around  towns,  from  the  largest  park  to  the 
smallest  playjjjrountl,  antl  to  provi<le  for  their  maintenance.  Philan- 
thropie  sex'itftit's  have  sUirttul  into  existi^nct^,  wliosi^  object  it  has  been  to 
carry  out  tlies*^  Acts  and  stir  up  the  public  bcMlies  to  <lo  so;  and  now, 
on  all  sides,  the  public  mind  is  awakening  to  its  necnl,  and  the  public 
voice  is  U^giuning  to  ask  for  its  s;Uisfa(;tion.  Ihit  although  something 
has  Imh'u  done  to  ivstore  the  lost  breathing  places,  much,  very  much, 
still  remains  to  Ik*  done ;  an<l  wluit  lia.s  Invn  accomplished  in  the  past 
in  a  scattered  an<l  unsystematic  manner,  will  have  to  l>e  done  in  the 
futuR\  both  thoroujihlv  and  svstematicallv. 

It  appi»ars  to  Ik*  a  gen(*ndly  n»cognis<Ml  and  undis[>ut(Hl  fact  that, 
to  reston^  enfc*ebled  health  or  weakene<l  animation,  fresh  air  must  Ik? 
re-sorted  to,  i.f .,  air  that  is  not  contaminated  by  the  bn«th  of  human 
beings.  We  take  the  fainting  pt»rson  out  of  a  building,  we  send  the 
consumptive  patient  to  the  top  of  a  Swiss  pass  or  to  tlu?  sea  shoiv,  and 
we  carry  the  sick  cliihl  frcmi  his  cro\v<le<l  lionu'  in  t lie  citv  and  place  him 
in  a  country  viUage.  It  is  only  ne<v»8ary  to  ghinct^  through  those 
statistics  which  show  the  death-i*ate  in  the  manufacturing  and  closely 
inha]>ite<l  towns  as  compared  to  the  d(»ath-rate  in  the*  coinitry  or  the 
suburbs,  to  learn  the  gi'uei-ally  \\ell  known  lesson  that  the  health  of  the 
nation  suffers  in  ju'oixu'tion  to  the  dcgi*ee  that  the  individuals  are 
crowded.  Of  course,  I  am  awai-e  that,  notwithstanding  the  increasi*  of 
lK)puhition,  there  is  a  steady  dccix*asi*  in  the  death-nde  over  the  Unite<l 
Kingdom,  but  this  is  due  to  improved  drainage,  warmer  clothing,  the 
gi-eat  advance  in  medical  knowledge,  and  a  hundiv<l  other  influences 
which  are  at  work  among  the  i»e<^le ;  and,  as  this  is  now  the  wise,  who 
can  say  how  robust  the  nation  might  have  l)een  by  this  time  if  the  open 
character  of  the  surroundings  of  the  towns  liad  Ikhmi  pre.si^rved. 

It  is  stnmge  to  ix'atl  of  the  time  when  the  youth  of  London  needed 
only  to  go  to  M(M)rfi(dds  (where  LiveqxK)!  Street  Station  now  stands)  in 
order  to  stretch  their  limbs  and  sjiortin  the  free  and  open  country* ;  when 
Oxford  8tr(*et  wasa  country  roatl  ;  and  the  way  to  Islington,  St.  Giles,  or 
Camberwell  was  thix)ugli  plcasiuit,  flowery  fields,  by  riu-al  lanes  and  foot- 
Ijatlis.  Now,  if  we  live  in  Islington  and  wish  to  sih*  a  meadow  or  a 
hedge,  we  must  take;  the  tniin  and  tnivel  in  it  for  s<jme  miles.  Certainly 
theni  are  Hyde  Park,  llegent*s  Park,  and  some  200  smaller  recreation 
grounds  in  London,  l)esides  a  few  op(»ii  sjmuk^s  on  its  borders,  but, 
invaluable  as  they  are,  they  cannot  supply  tlu;  phicc  of  the  open  country, 
nor  are  they  i*eally  adeijuate  to  meet  the  want.s  of  the  vast  mass  of  people 
who  live  round  them. 
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Granted  that  fresh  air  and  open  spaces  are  nee<le<l  for  the  health  of 
the  inhabitants  of  our  larger  towns,  we  will  briefly  consider  the  two 
ways  of  satisfying  this  need,  namely : — 1st.  A  systematic  acquisition  and 
preservation  of  hind  for  public  recreation,  in  connexion  with  th(»  towns 
an<l  in  relation  to  their  growth.  2ud.  lncrease<l  facilities  for  taking 
people  from  the  towns  into  the  country. 

In  the  towns  themwdves  the  governing  bodies — the  councils — should 
lay  down  and  should  carry  out  some  such  rule  as  th(>  foHoAving : — That 
public  n»creation  grounds  should  l)o  provi<led  in  ejich  parish,  in  pro- 
jjortion  to  the  uund)cr  of  its  iidmbitants. 

This  would  mean  that  there  shouhl  be  a  fixed  miuiuuun  of  open 
space  for  a  certain  number  of  the  j)Opulation.  Here  and  there  the 
minimum  would  be  exceeded,  an<l  so  much  the  lietter  for  the  people,  but 
it  should  always  be  i*eached,  either  by  st^curing  existing  open  spaces  for 
the  public  for  ever,  or  by  acquiring  new  ones,  jind  this,  if  need  be,  by 
pidling  down  houses  for  the  pur|)Ose.  Ami  for  the  information  of  those 
who  are  not  well  acquaintetl  with  the  question  of  accpiiring  open  .s|>iices, 
I  wouUl  mention  that  nuich  may  l)e  done  in  the  towns  by  securing  ami 
throwing  open  enclosed  and  deserted  squares,  disused  graveyard.**,  the 
remnants  of  village  greens  (where  such  have  bwonui  merge<l  into  the 
towns),  vacant  plots  of  niilway  land,  almndoned  wharves,  market-places, 
Ac.,  &c.  The  Open  Sjiaces  Act  of  1877,  amended  in  1881,  1887,  and 
1890;  the  Disused  Burial  Gromids  Act  of  1884,  with  its  amendments  ; 
and  other  measures,  give  all  the  power  that  is  neede<l  to  local  Inxlies  to 
cany  out  thesi*  improvements.  The  Metropolitan  Public  Gardens 
Association,  which  has  been  at  work  in  London  since  the  clos<^  of  th(» 
year  1882,  has  laid  out,  or  a.ssisted  to  lay  out.  Go  gardens  an<l  jdaA"^ 
grounds  for  the  use  of  the  public ;  has  given  gnuits  of  seats  for  31  other 
sites,  either  stn^ets  or  ojien  spaces ;  has  granted  money  towtirds  tin* 
formation  and  upkeep  of  23  public  gymnasia ;  has  secured  the  0|)ening 
of  1G6  playgrounds  belonging  to  the  London  School  Board  (on  Satur- 
days) ;  and  the  laying  out  and  throwing  open  of  19  recrt^-ation  grounds ; 
has  plante<l  tribes,  ami  given  grants  for  tree-planting  in  37  thoroughfares 
and  other  sites;  has  opposed  encroachments  on  18  disused  burial 
grounds,  commons,  and  o\yen  spaces ;  and  has  in  other  ways  assisteil  in 
the  preservation  and  formation  of  very  many  useful  recreation  grounds. 
Wliat  lias  been  done  in  Loudon  (and  it  is  very  little  compared  to  what 
needs  doing)  am  be  donci  in  the  other  large  towns ;  there  is  tlu»  sam(» 
opportunity  for  improving  them  by  bringing  green  gra.ss,  bright  flowers, 
and  slmdy  trees  into  the  tlingy  and  monotonous  streets. 

It  may  be  said  that  if  you  increa.se  suburU'in  life  you  do  as  much 

liariQ  as  by  enlarging  a  town.     But,  certainly,  if  you  t4ike  the  wives  ami 

chihlren  l)elonging  to  a  community  away  from  the  city  and  into  the 

suburbs,  you  are  doing  them  goo*!  from  an  hygienic  point  of  view.     The 

hi].Hl>Hnds  and  fathers  will  liave  the  advantage  of  s[)ending  their  nights 

anil     their  Sun<lays   in   purer  air,  and   the   di.sadvantage   of,   perlm|)8, 

joui-ueys  in  a  train  twice  or  more  on  every  week  day.     But  liondon  and 

^ho  k^rge  towns  will  increase,  and  the  only  question  to  be  settled  is-^ 
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Are  they  to  increase  from  outside  inwanls,  or  from  inside  outwards? 
Tlie.se  two  diagnims  will  illustrate,  in  a  rough  manner,  what  I  mean. 
The  size  of  the  central  circles  (denoting  the  towns)  is  the  same.  The 
size  of  each  excre^scence,  and  their  number  (denoting  the  suburbs),  is  the 
same.  The  amount  of  open  sjiace  enclose<l  in  each  dotted  circle  is  also 
the  siune,  but  its  distribution  is  different. 

In  Fig.  1  the  largest  mass  of  new  houses  is  next  to  the  old  centre, 
whereas  the  smallest  group  of  now  houses  adjoins  the  large.st  plot  of 
oix>n  s|)ace.  In  Fig.  2,  on  the  contrary,  a  larger  area  of  open  spait*  is 
brought  close  to  the  old  mass  of  buildings,  an<l  the  greatest  number  of 
new  buildings  are  nt^arest  to  the  oi)en  country.  There  are,  jjerhaps, 
advantages  in  eitlu»r  system  ;  but  th(^  advantages  in  the  second,  from  a 
healthful  i)oint  of  view,  if  not  from  an  artistic  one,  outbidanc*e,  in  my 
opinion,  those  of  th(»  first.  It  may  1h»  siiid,  however,  that  the  plans  are 
too  fanciful  to  be  of  any  use ;  that  subiu'bs  always  grow  in  a<*conlance 
with  local  n(»ed  and  lo<«l  |)ossibiliti«»s ;  and  that  a  town  built  in  a 
pattern,  ami  only  allowe<l  to  gn)w  in  a  pattern,  would  be  inqiossible  and 
undesirable.  But  I  am  sjKiaking  theorc^tically,  and  I  wish  my  theory*  to 
l)e  illustnited  in  a  pui'ely  systematic  way.  Fig.  2,  if  carrieil  out,  wouhl 
involve  a  cessation  of  building  immediately  a<1joining  the  original  centre, 
antl  this  is  what  is  most  neetled.  In  other  words,  a  towni  tliat  has 
niched  a  certain  size  should  grow  no  more,  except  from  centres  at  a 
given  distance  outside.  I  am  not  sjK»aking  of  a  plan  suitable  for  time 
and  eternity,  or  to  l)e  carrie<l  out  by  generations  far  ahea<l  of  our  own. 
They  will  need  other  and  much  more  far-ivaching  n*forms  in  building, 
if  the  population  continues  steadily  to  increase.  I  am  s[)eaking  of 
something  that  is  needed  at  the  pi*esent  time,  and  of  a  plan  that  might 
'now  be  adopted  in  sevend  of  the  larg<*r  towns  in  England.  To  take  the 
metropolis  as  an  example: — It  is  not  so  likely  to  hurt  London  that 
Wimbledon  or  Tottenham  should  grow  to  great  proportions ;  what  does 
hurt  London  is,  that  all  the  fields  of  Fulham  and  Deptfonl  are  being 
covered  with  houses.  It  is  tlu*  increase  at  the  centre  that  is  so 
detrimental — the  gnidual  annihilation  of  the  remaining  oj)en  sjMice 
which  is  close  to,  or  fonus  part  of,  the  towns.  The  incix^is**  .shouhl  1)e 
in  the  suburbs  of  a  town,  or,  rather  in  a  certain  nunibcT  of  them  whost* 
centres  are  l)eyond  a  given  distance  from  the  city.  This  neeil  not 
produce  a  monotonous  sjuneness.  There  would  soon  1>e  characteristic 
differences  in  the  various  suburban  districts.  There  would  be  the 
aristocnitic  suburb,  joined  to  th(»  town  by  a  handsome  drive  and  a  rotten 
row;  the  commercial  suburb,  with  its  service  of  city  trains  running 
every  hour,  half-hour,  or  minut(»,  if  need  l>e ;  the  artistic  suburb, 
selectly  free  from  the  incursions  of  the  railway  director,  where  the 
linnet  and  the  lily  would  flourish  undisturbed ;  the  domestic  suburb, 
armnge<l  for  schools  and  kindergartens,  inirses  and  j)erambulator8 ;  the 
cheap  suburb,  very  noisy,  antl  connecte<l  with  the  city  by  tram-lines  and 
subways ;  and  there  might  be,  but  we  should  ho[je  that  there  would  not 
be,  the  cheap  and  mvsty  suburb,  complete  in  it.self,  in  its  dirt  and  in  its 
degnwlation.  But  each,  if  not  allowetl  to  grow  at  the  city  end,  but  only 
at   the   end   furthest    removed    fpom    the   town,  would   J^liare   alike  in 
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po<vsessing  vnst  strips  of  open  land  for  the  recreation  of  the  people  and 
their  chihlren. 

In  the  towns  themselves  there  should  he  every-  effort  made  to  liave 
beautiful  street**,  with  trees  and  s<^ts  in  them,  and  be<Ls  of  flowers, 
instead  of  negleete<l  and  dirty  corners,  and  creepers  planted  on  bare 
walls.  Every  disused  graveyanl  and  desert^Ml  enclosure  shoidd  become  a 
bright  ganlen,  and  every  plot  of  unuse<l  land  Ix^  made  into  a  chihlren's 
playground  or  an  cmtdoor  cafe. 

If  the  preser>ation  of  open  sjMices  were  properly  taken  in  lumd  and 
svstenuiticidlv  csiiTitui  out,  then*  would  not  l)e  so  much  neetl  as  there  is 

mm  ' 

now  for  increasing  the  facilities  for  taking  j)eopl(»  from  the  towns  into 
the  country.  But  still  it  will  always  l>e  of  grejit  a<lvant*agc»,  lK>th  to 
young  and  oUl,  to  se<^  new  places  and  brcjithe  different  air;  to  visit  the 
seasi<l(»  antl  the  rural  country.  The  railway  conijwnies  have  done  much 
of  late  yc*ars  to  ren(U»r  this  i)ossible  to  a  greater  numlxT  by  issuing  cheap 
"  fortnightly  "  tickets  for  the  sea  ude,  &c.,  &c.,  an*l  there  is  more  tlian 
one  useful  so<'iety  at  work  giving  country  holidays  to  city  children,  and 
sending  tlu?  tire<l  seamstress  an<l  overworke<l  clerk  to  bre:Uhe  the  sea 
air ;  l)esides  numberless  private*  i)eopl(»  who  are  doing  their  l)est  to 
supply  this  nee<l  by  throH-ing  o[)en  their  own  country  how<es,  or 
jKiying  for  the  holidays  of  those  who  are  less  blest  than  they  are  with 
this  world's  goo<ls.  This  is  a  cpiestion  which  is  not  so  easily  dealt  with 
oflicially ;  it  is  one  which,  although  very  imi>ortant,  must  l)e  left  more 
or  less  to  Ik*  s<»ttle<l  by  the  railway  comixinies  and  by  the  people  theni- 
.sclves.  Something  may  lie  done  to  teach  the  inhabitants  of  the  towns 
how  l)est  to  make  use  of  their  holiihiys,  especiiilly  the  liank-holitlays. 
But,  after  all,  they  will  please  themselves,  and  some  will  go  to  Epping 
Fon^t,  while  othei-s  will  sit  in  the  nearest  tavern  and  <lriiik,  and  dnnk, 
and  drink  ;  and,  amongst  those  who  an*  in  Epping  Foi'est,  then*  will  be 
aome  who  feiist  their  eyes  on  the  l>eautiful  trees  and  tender  grass,  while 
others  will  can*  for  little  lieyond  the  ginger-lieer  and  the  sticky  sweets. 

It  must  always  l)e  rememliered,  in  s|>eaking  of  the  open  sjiace 
question,  that  it  is  not  one  which,  having  l>een  fully  dealt  with,  may 
now  Ix*  put  aside  as  settled.  On  the  contrary,  the  need  of  providing 
op^n  sjxices  increases  <laily,  while  the  <lifficulty  of  finding  them  <loes  not 
diminish.  It  would  be*  a  gn^it  Ikxiu  if  a  new  Building  Act  were  pa.ssed 
forcing  builders  to  proviile  reci*eati(»n  grounds,  or  to  res<»r>'e  breathing 
s|>aees  for  a  fixed  number  of  new  houses.  So  long  as  the  [)opulation 
grows,  so  long  will  new  public  and  <lomestic  buildings  lie  erecte<l,  and 
.so  long  will  there  liave  to  l>e  voluntary  action,  if  then*  is  not  State- 
directe<l  action,  to  pn'serve  or  to  prox-ide  oi)en  spacc*s  for  those  who 
increase  and  multiply  in  the  land.  (3ne  word  more.  The  work  must 
be  done  well.  It  is  iK^tter  to  have?  small  recn*ation  grounds,  preser\'ing 
their  rural  foliagi*  and  Ix^auty,  than  to  have  large  ]iarks,  stiff,  flat,  iwre, 
and  uninteresting.  "We  want  large  an<l  small  ojjen  s^jaces,  but  natural 
onc*s;  wmntry  left  in  the  town  so  tliat  the  townsfolk  may  not  forget  the 
count  rv. 
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DISCUSSION. 


\  Rogers  Field  wisbed  to  suggest  that  all  open  spaces  sbould  be 
oonuected  by  boalerards  or  park  roads.  He  was  not  aware  that  this  had 
been  done  already  in  Chicago.  He  remembered  that  in  his  very  early 
days  there  was  an  opportunity  of  making  a  magniflcent  boulevard  between 
!Regont*8  Park  and  Hampstead  Heath.  The  idea  had  been  suggested  by 
the  late  Professor  Cochrane  in  abont  1851,  and  the  plan  was  published  in 
the  Biiihler  newap&per.  The  outbreak  of  the  Crimean  War  had  interfered 
with  the  carrying  out  of  the  plan.  Thou,  between  Primrose  Hill  and 
Hampstead  Heath  there  was  a  fine  avenue  of  trees.  This  avenue,  which 
was  still  in  existence —Be  I  size  Avenue — could  have  been  obtained  at 
an  exceedingly  reasonable  rate,  and  plans  had  been  made  showing  how 
that  avenue  could  be  turned  into  a  magnificent  drive  from  Primrose  Hill 
to  Hampstead  Heath.  Now,  however,  unfortunately,  the  whole  space  was 
built  over,  and  there  was  no  means  of  connecting  these  two  open  spaces. 
This  was  a  question  to  which  the  greatest  attention  should  be  paid.  He 
happened  to  know  the  case  ho  had  cited  intimately,  but  no  doubt  there 
were  other  cases  round  London  where  building  was  going  on,  and  where 
the  connexion  between  open  spaces  should  bo  attended  to. 

Xr.  H.  H.  Colline  said  that  in  this  matter,  as  in  so  many  others, 
Queen  Elizabeth  was  right  when  she  endeavoured  to  put  a  stop  to  the 
building  of  more  houses  in  London.  The  builders  could  not  be  expected 
to  help  in  the  multiplication  of  open  spaces,  but  the  owners  of  land  might 
be  induced  to  do  it  because  it  could  be  shown  to  be  in  their  own  interests. 
They  could  not  got  the  necessary  means  from  the  ratepayers,  and  he  would 
rather  depend  upon  philanthropy  than  upon  State  aid.  They  could  not 
prevent  landlords  from  selling  their  land,  but  they  could  be  shown,  as  had 
been  seen  in  the  very  district  where  Mr.  Rogers  Field  lived  at  Fitssjohn's 
avenue,  that  an  apparent  sacrifice  of  land  often  increased  the  value  of  it. 

Dr.  J.  F.  J.  Sykee  (one  of  the  Hon.  Secretaries  to  the  Section) 
said :  A  groat  deal  of  gratitude  we  owed  to  the  ignorance — or  possibly 
enlightenment — of  those  people  who,  by  using  as  burial  grounds  large 
open  places  now  in  the  middle  of  London,  had  kept  the  same  from  the 
grasp  of  the  builder.  In  all  probability  posterity,  if  we  took  to  cremation, 
would  have  no  occasion  to  bless  us  from  a  similar  point  of  view. 

Xr.  B.  Johnson  (of  the  Poplar  Board  of  Works)  thought  that,  in 
order  to  prevent  litnd  being  so  built  upon  that  nothing  could  be  seen  of 
the  natural  beauties  of  a  locality,  power  should  be  given  to  local 
authorities  to  prevent  more  than  a  certain  number  of  houses  being  put 
upon  a  plot.  The  necessity  of  such  restraining  powers  being  given  was 
well  illustrated  in  the  Isle  of  Dogs,  where  men  were  allowed  to  go  down 
8  ft.  or  9  ft.  underground  with  the  lower  floors  of  houses,  and  where  many 
families  were  living  literally  underground.  Until  county  councils  and  local 
authorities  had  such  powers  they  would  never  be  able  to  prevent  land 
being  covered  by  houses  built  like  tea-chests,  nor  to  stop  jerry  building. 

Br.  Sngel  B.  L.  Oonld,  of  the  U.S.  De])artment  of  Labour, 
Washington,  cited  statistics  which  showed  that  London  held  the  twentieth 
position  with  regard  to  its  open  spaces,  measured  in  terms  of  the  number  of 
inhabitants  per  acre,  Vienna  had  a  population  of  1-73  per  acre,  Paris  495, 
Brussels  637,  while  London  had  69 1.  The  Earl  of  Mcath  appeared  to  be  in 
favour  of  small  instead  of  large  open  spaces.  Ho  found  that  London  took 
biyhor  rank  wbe4  the  larger  parks  were  left  out  of  the  reckoning.    Withoijt 
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the  great  parks,  London  had  a  population  of  909  per  aero ;  but  Phila- 
delphia, which  had  a  population  of  over  1,000,000,  and  had  only  3iO  per 
acre  on  the  average,  had  17, 649  per  acre  wlion  its  greatest  park  was  left 
oat,  and  Vienna  would  have  3,300  per  acre  with  one  great  park  left  out. 
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Eygienifiche  Qnmdsatze  fur  die  Erweitemng  tmd  den  inneren 

Ausbau  der  Stadte, 

VON 

J.  StUbben,  Sta<ltbnurath  in  KOhi. 


A. — Allgemeine  Aufgabe. — 1.  Die  ErwcitA^rung  einor  Stiult  darf 
nicht  der  freien  Privattliatigkoit  ulliMn  iilM^rlasscu  werdon,  sondorn 
ist  durch  amtliche  MiiaKsnalimen  der  Gom<Mndo  und  dos  Staates  zu 
reg<dn;  das  gleiche  gilt  fiir  den  Ausbau  (»iner  StAclt  im  Inneru.  2.  Zu 
den  wiehtigsten  Obli<»genheiten,  welehe  Genu»inde  und  Staat  liierboi 
zu  erfiillen  haben,  gehort  der  Schutz  dos  gosundon  Wobnens  und  drs 
gesunden  Aufenthalts  in  der  Stadt. 

B. — Hygienische  Erfordernisse.  —  Gosundes  Wohnen  und 
gosunder  Aufenthalt  erfordern  :  1 .  Geniig(»nd(^  Brcite  dor  Strassen  ; 
gesundheitlich  zweckinassige  Herstellung  und  Ausstattung  dor  Strassen 
und  freien  Platze.  2.  Ooffentliche  Pflanzungen.  3.  lloinlialtung  des 
Untergrundes,  des  Wassers  und  der  Luft.  4.  Wnssorversorgungs^, 
Beleuchtungs-  und  Verkelu^sanlagon.  5.  Herstc^llung  zweckiniissigcr 
Baugrundstiicke  in  ausreicbender  Zabl  und  passonder  Grosse.  G.  Ge- 
siindbeitlich  gute  Anordnung  und  Einrichtung  der  Gebaude,  Arbeits- 
Stat  ten  und  Wohnungen. 

C. — Amtliciie  Maassnaiimen.  —  Um  diese  Erfordernisse  zu 
erreichen,  sind  folgende  positivon  und  nogativen  Mmissnabmeu  der 
Genieiude  und  des  Staat^'s  zu  crgreifen :  a.  Positive  Maassnahinen, — 
1.  Aufstollung  eiues  zwex'kniassigon  Ik'lmuungsplanes  fiir  die  Sta<lter- 
weiterung,  welcher  sicb  erslreckt  auf  alki  iui  Aiibau  begriffonen  und 
zum  Anbau  in  den  nS-ehsten  20  Jabn^n  Ix'stimniten  Tbeile  der  stadtisclum 
Umgebung;  Aufstellung  einos  zweokniiLssigon  Bebauungsplane.s  fiir 
die  Verbesserung  der  alten  Stadttbeile.  2.  Aufstellung  einbeitlieber 
Entwurfci  fiir  Entwasserung,  Abfubr,  Schutz  gegen  Hoebwasser, 
Wasserversorgung,  Beleucbtung  und  Verkebrsanlagou.  3.  AusfUhrung 
der  Strassen,  Platzen,  und  Pflanzungen,  der  Siele  und  offentlieben 
Bodiirfnissanstidten,  des  Hoclnvasserscbutzes,  der  Wasst^rversorgungs-, 
Beleucbtungs-  uiul  Verkebrs-Einriebtungon  seitens  der  Gemeinde^ 
insoweit  PrivatuntcrnehnmnycJi  nicht  ausreichen,  um  einen  angenies- 
senen  Vorrath  an  bebauungsfabig(»n  und  zur  Bc»bauung  bereit  gestellten 
Ghiin<lstticken  stets  zu  sicbern  und  dadureb  <len  Ausscbreitungen  <les 
Baugrund-  und  Mietbwuebors  vorzubeugen.  4.  ITndegung  und  Zusam- 
menlegung  der  naeh  Lage,  Gestalt  und  Grosse  zur  Bebiuumg  ungeeigneten 
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DISCUSSION. 


r.  Rogers  Field  wished  to  suggest  that  all  open  spaces  should  be 
ooiiueoteil  by  boulevards  or  park  roads.  Ho  was  not  aware  that  this  had 
been  done  already  in  Chicago.  Ho  remembered  that  in  his  rery  early 
days  there  was  an  opportunity  of  making  a  magnificent  boulevard  between 
Regent's  Park  and  Hampstead  Heath.  The  idea  had  been  suggested  by 
the  late  Professor  Cochrane  in  abont  1851,  and  the  plan  was  published  in 
tho  Builler  new8pai)er.  The  outbreak  of  the  Crimean  War  had  interfered 
with  the  carrying  out  of  the  plan.  Thou,  between  Primrose  Hill  and 
Hampstead  Heath  there  was  a  fine  avenue  of  trees.  This  avenue,  which 
was  still  in  existence —Bclaize  Avenue — could  have  been  obtained  at 
an  exceedingly  reasonable  rate,  and  plnns  had  been  made  showing  how 
that  avenue  could  be  turned  into  a  magnificent  drive  from  Primrose  Hill 
to  Hampstead  Heath.  Now,  however,  unfortunately,  the  whole  space  was 
built  over,  and  there  was  no  means  of  connecting  these  two  open  spaces. 
This  was  a  (juestion  to  which  the  greatest  attention  should  be  paid.  He 
happened  to  know  the  case  ho  had  citeil  intimately,  but  no  doubt  there 
were  other  cases  round  London  where  building  was  going  on,  and  where 
the  connexion  between  open  spaces  should  be  attended  to. 

Mr.  K.  K.  Collins  said  that  iu  this  matter,  as  in  so  many  others. 
Queen  Elizabeth  was  right  when  she  eudoavoured  to  put  a  stop  to  the 
building  of  more  houses  in  London.  The  builders  could  not  bo  expected 
to  help  in  the  multiplication  of  open  spaces,  but  the  owners  of  land  might 
be  induced  to  do  it  because  it  could  be  shown  to  be  in  their  own  interests. 
They  could  not  get  the  necessary  means  from  the  ratepayers,  and  he  wonld 
rather  depend  upon  philanthropy  than  upon  State  aid.  They  could  not 
prevent  landlords  from  selling  their  laud,  but  they  could  be  shown,  as  had 
been  seen  in  the  very  district  where  Mr.  Rogers  Field  lived  at  Fitzjohn*8 
avenue,  that  an  apparent  sacrifice  of  land  often  increased  the  value  of  it. 

Dr.  J.  F.  J.  Sykes  (one  of  the  Hon.  Secretaries  to  the  Section) 
said :  A  great  deal  of  gratitude  we  owed  to  the  ignorance—or  possibly 
enlightenment — of  those  people  who,  by  using  as  burial  grounds  large 
open  places  now  in  the  middle  of  London,  had  kept  the  same  from  the 
grasp  of  the  builder.  In  all  probability  posterity,  if  we  took  to  cremation, 
would  have  no  occasion  to  bless  us  from  a  similar  point  of  view. 

Kr.  B.  Johnson  (of  the  Poplar  Board  of  Works)  thought  that,  in 
order  to  prevent  lilud  being  so  built  upon  that  nothing  could  be  Been  of 
the  natural  beauties  of  a  locality,  power  should  bo  given  to  local 
authorities  to  prevent  more  than  a  certain  number  of  houses  being  put 
upon  a  plot.  The  necessity  of  such  restraining  powers  being  given  was 
well  illustrate  in  the  Isle  of  Dogs,  where  men  were  allowed  to  go  down 
8  ft.  or  9  ft.  underground  with  the  lower  floors  of  houses,  and  where  many 
families  wore  living  literally  underground.  Until  county  ooDuciU  and  local 
authorities  had  such  powers  they  would  never  bo  able  to  prevent  land 
being  covered  by  houses  built  like  tea-chests,  nor  to  stop  jerry  building. 

Dr.  Sngel  S.  L.  Oonld,  of  the  U.S.  Department  of  Labour, 
Washington,  cited  statistics  which  showed  that  London  held  the  twentieth 
position  with  regard  to  its  open  spaces,  measured  in  teims  of  the  number  of 
inhabitants  per  acre.  Vienna  had  a  population  of  473  per  acre,  Paris  495, 
Brussels  637,  while  London  had  G94.  The  Earl  of  Meath  appeared  to  be  in 
favour  of  small  instead  of  large  open  wpaces.  He  found  that  London  took 
higher  rank  when  the  larger  parks  were  left  out  of  the  reckoning.    Without 
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the  great  parks,  London  had  a  population  of  909  per  acre ;  but  Phila- 
delphia, which  had  a  population  of  over  1,000,000,  and  had  only  3-10  per 
acre  on  the  average,  had  17,649  per  acre  when  its  greatest  park  was  left 
out,  and  Vienna  would  have  3,300  per  acre  with  one  great  park  left  out. 
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E7gi0ni8che  (hrindsatze  far  die  Erweitemng  tmd  den  inneren 

Ausbau  der  Stadte. 

VON 

J.  StUbben,  Stadtbauratli  in  K5ln. 


A. — Allgemeine  Aufgabe. — 1.  Dlo  Erw<-iU»rnng  oinor  Stadt  darf 
nicht  der  freien  Privatthatigkcit  alloin  iilxMljiSHOii  wonlon,  sondorn 
ist  durch  amtlicho  Mnassnahmen  der  Gcmoindo  und  dos  Stjiatos  zu 
regidn;  das  gloiche  gilt  fiir  den  Ausban  oiner  Stadt  ini  Innern.  2.  Zn 
den  wiehtigsten  Obliegenheit(»n,  welclio  GcMucindo  und  Staat  liierb(»i 
zu  erfiillen  liaben,  gehort  der  Schutz  des  gesuncicn  Wohnc^ns  und  dcs 
gesunden  Aufeuthalts  in  der  Stadt. 

B. — Hyoienlsche  Erfordernisse.  —  Gesundes  Wohnen  und 
gesunder  Aufenthalt  erfordern :  1.  Geniigende  BnMto  der  Strassen ; 
gesundheitlieh  zwoekmassige  Herstellung  und  Ausstattung  der  Straw«en 
und  freien  Platze.  2.  Oeffentliche  Pflanzung(»n.  3.  Eeinhaltung  des 
Untergrundes,  des  Wa.sser8  und  der  Luft.  '1.  Wasserversorgungs-, 
Beleuchtungs-  und  Verkehrsanlngen.  5.  Herstellung  zweckniassiger 
Baugnindstueke  in  ausreicliender  Z\M  und  passender  Grosse.  6.  Ge- 
snndheitlieh  gute  Anordnung  und  Einrichtung  der  Gebjiude,  Arl)eits- 
statten  und  Wohnungen. 

C. — Amtliciie     Maassnaiimkn.  —  Um     diese     Erfordernisso     zu 

erreichen,   sind   folgendci   posit iven    und   negativen    Maassnalimen    <lcr 

Geiueiude   und  des  Staates  zu  ergn^ifen :  a.  Positive  Maassnahmen, — 

1-    Aufstellung  eines  zweekniassigen  Belmuungsplanes  fiir  die  Stadter- 

weit<Tung,  welcher   sich  (Tstreckt  auf  alk^  ini  Anbau  begriffenen  uiul 

zum  Anlmu  in  den  nachsten  20  Jaliren  b<\stimniten  Thoile  der  stadtisehen 

Luigebung;    Aufstellung   eines    zweckinassigen    B<»bauungsplanes   fiir 

"i^    Verbe«4semng  der    alten  Sta<lttlieile.      2.  Aufstellung  einheitlich(T 

EntwQrfe    fiir     Entwass<Tung,    Abfulir,    Schutz    gegen    Hoehwasser, 

"  awser\ersorgung,  Beleuclituiig  uml  Verkelirsanlagen.     3.  Ausfiihrung 

"*^^    Strassen,   Platzen,   uml    Pflanzungen,   tier   Siele   und   offentliclien 

^^^irfnissanstalten,  des  Hochwassersehutzes,  <ler  Wass<Tversorgungs-, 

Belouchtungs-    und    Verkehrs-Einriehtungen    seitens    der    Gemeinde, 

tMoweit  Privatuntcrnehmnngen  nicht  ausreicheUj  um  einen  angeines- 

senen  Yorrath  an  bebauungsfahigen  und  zur  Bebauung  l>ereit  gestellten 

wundstiicken  stets  zu  sichern   und  (bidurch  den  Aussehn»itungen  <les 

^^grund-  und  Miethwuchers  vorzulieugen.     4.  Unilegung  und  Zusani- 

menlegung  der  nach  Lage,  Gestalt  un<l  Grosse  zur  Beljauung  ungeeigneten 
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Landparzellon  in  bebaiiungsfahige  Baugrundstuckc.  5.  B^Onst^iiiig 
(los  AnlMiues  von  Wohngobtinden  fiir  dio  iinbemittelten  Yolksklassen. 
6.  Erlass  gesundheit<<polizeilicher  Bauvorschriften  fiir  die  zu  errichtenden 
Gcbaude,  sowohl  iiber  <lie  Bezi(»hungen  zwischen  den  GFebauden,  der 
Strasso  und  doni  Griindstiick,  (offene  Bauwoiae,  Vorgarten  Gebaudehdhe, 
Hofraiimo)  als  iibor  dio  innoren  baulichen  Einrichtungen  (Bauonlnung). 
h.  Negative  Maassnahmen . — 1.  Vorl)ot  von  Bauten,  welehe  gegen  den 
Bi^lMuungspIan  veretOHscn.     2.  Vcrliot  dt;s  Anbaucs  an  unfortige  Strassen. 

3.  V(Tl>ot,  in  bcstimniten  Sta<lttlieik'n  gewerbliebc  Anstalten  zu  errichten, 
Wfk'ho  <bircb  Ausdiinstungt'n  ,Banc'h  odor  Larm  die  Gtwundheit  der 
Bcwohnor    (xkT    dio   Annohinlichkoit    des   Wohnens    beeintrachtigen. 

4.  Vorbot  (k\s  Bowolmens  gasundheitsschadlicber  Raume.  5.  Verbot 
dor  Ueborf  till  ling.  6.  Niederlogung  gesundbeitsschiullicher  Gebaude 
und  Stadttboile. 

D.— Gesetzgebung. — Dio  Gesotzgobung  des  Staates  ist  so  zn 
orgtinzon,  dass  sio  dio  Ausfubrung  dor  angegebenen  pasitiven  nnd 
negativon  Maassnalunon  orm()gli(»bt  und  orloichtert.  Es  iKNlarf  insbe- 
sondoro  folgendor  C^sotz<»  :  1.  Gosotz  iibor  die  Peststellung  \t>n 
Biuifluchtlinion  und  Ik'bauiingspliinen.  2.  Gresetz  iiber  die  Enteignnng 
iXf'i^  Stmssenlandos,  dor  bobanungsunfiihigon  Kestgrundstucke  neben  der 
Strasso,  <ler  gosundhoitscbmllicbon  Gobaude  und  Sta<lttbeile  (Zonen- 
Entoignung).  3.  Gesotz  ubor  <lio  Undegung  und  ZuHammenlegung 
stadtischor  Landparzollon,  woUrbo  naoli  Lago,  Gestalt  und  Grosse  zur 
Bobauung  ungceignot  sind.  4.  Gesetz  iibor  dio  6rtlicbe;Besehrankung 
der  Einricbtung  lastigor  Go\vorbeb(;triobc.  5.  Gesotz  iiber  das  gesimd- 
boitsgcmasse  Bauon.     G.  Gesotz  iiber  djis  gosundheitsgomasse  Wobnen. 

A.  Allgemcine  Aufgabc. — Jodes  Eingroifon  der  staatlichen  oder 
oonununalen  Obrigkoit  in  dio  freio  Thatigkoit  dos  Biirgers  wird  von 
diosoni  uuter  Unistan(Uin  unangonoluu  oinpfundon.  Dennoeb  hat  kein 
Kultnrvolk,  wolcbo  R(»giorungsforni  os  audi  l>08ass,  das  Eingreifeu  der 
obrigkoitlicben  G(5\valt  in  dio  biirgerlioho  Thatigkoit  ontl)ohron  konnen. 
Und  boi  unsoror  houtigon  kulturollon  Entwiekolung  ist.  erst  recht  (he 
Unterordnung  <los  Einzolnon  untor  das  Allgomoinwofil  von  nothon. 
Sal  us  publica  suproma  lex. 

Jc  niohr  wir  dio  Riohtigkoit  dieses  Satzos  anerkonnon,  desto 
wichtigor  ist  es  anf  der  andoron  Soito,  das  Eingroifon  des  Stuates 
und  dor  Gonioinde  in  donjonigon  Dingon  zu  vermeiden,  wo  die 
Privatthatigkoit,  ohno  Missstando  zu  orzougon,  ausroicht.  Solche  Miss- 
stando  abor  sind  durch  die  froie  Privatthatigkoit  bei  der  Erweiterung 
dor  Stiulto  vi(^lfacli  entstandon. 

Es  sind  none  Strasscn  und  Stadtviortol  goschaffen  wonlen  ohne 
gonugonde  Vorkohrsvorbindung  niit  dor  alton  8t4idt  und  niit  anderen 
Stadtviertoln  :  nachtraglicho  Strassondurchbriiehc  fur  offentliche  Rech- 
nung  waron  dio  Folge.  Strasson  olino  ausroichonde  Breite  un(i  mit 
ungooignoton  Stoigungon  niusston  naohtraglich  vorandert  werden. 
Ganzon  Bezirkon  fohlte  olge  unzwockniassigor  HOhonanordnung 
dio  Entwassorung ;  Sonkgriibon  und  Sohlingfcddor  verdarl>en  den 
Untorgrund,  das  AVjisser  und  (Ho  Liift ;  die  offontliche  G(isundheit  litt 
Noth.     Es   ist   nioht  otwa   bloss  Mangel  an  gutein   Willen   oder  nu 
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hniBcher  Befaliigung,  wodurcli  (Ue  blasse  Privatthatigkcit  zu  solelicn 
ssBtaiideii  filbrt,  sondern  es  liegt  in  hohereiii  Grade  daran,  class  weder 
r  £inzelne  nocli  eine  private  Verbimlung  Einzelner  iinstande  oder 
iifen  ist,  die  B4HlurfniH.so  dor  Allgem(»inlieit  inboziig  aiif  Verkelip 
d  offentlicho  Gresundlieit  zu  iiberscliaiien,  noeb  weniger  al)er  die 
iclit  bat,  diese  Bediirfnisse  luiter  B<*siegiing  der  entgegenstebeiiden 
ndemiKs<»  zu  befriedigen.  Dies  gilt  sowubl  fiir  die  aussere  Erweiterung 
fur  den  inneren  Ausbau  einer  in  der  Eutwiokehiiig  l>egriffeneu 
suit.  Die  Regelung  und  Untei-stiitzung  der  Privattliatigkeit  (bircb 
itlicbe  Maassnalimen  der  Gemeinde  und  des  Staates  ist  de».sbalb 
entljebrlieb. 

TliatHacblieb  Jjesteben  in  alien  Kulturstaaten  Gesetze,  auf  Grund 
ren  die  Gemeinde  und  der  Staat  in  die  Erweiterung  und  den  Ausbau 
r  Stadt  tbeils  jw-sitiv  tbeils  negativ  (ungreifen  konnen  und  eingi-eifen. 
den  ineist^»n  Staaten  alxT  ist  dit*se  Gesetzgf*bung  unvollkonimen, 
er  die  Anwendung  der  Gesetze  liisst  zu  wiinselien  ubrig.  Dessbalb 
rlobnt  es  sieh  wobl,  den  Gegenstand  auf  eineni  iuternationalen 
ongress  zu  bespreehen. 

Unser  Kongress  beabsicbtigt  sicb  zwar  nur  uiit  bygieniscbcn  und 
mograpliiseben  Fragen  zu  bescbaftigen.  Aber  eine  der  ^vicbtigsten 
iifgaben,  welcbe  beim  Stadtebau  zu  erfiilleu  sind,  liegt  gerade  auf 
gieniscbt^ni  Gebiete :  es  ist  der  Scliutz  des  gesunden  Wobnens  und 
s  gesunden  Aufentbalts  in  der  Stadt. 

Von  welcber  Bedeutung  dieser  Sebutz  ist,  <bis  zeigt  uns  der 
[?rgleicb  der  stiidtiseben  Bevolkerungszabl  mit  der  landlioben  und  ein 
lick  auf  das  rasi'be  Anwacbsen  <ler  St4idtl)evolkerung. 

Der  Antbeil  der  stadtiselien  Bevolkerung,  mit  <ler  wir  es  bier  zu 
un  baben,  an  der  Gesammtbevolkenmg  betrug  in  den  angegebenen 
ibren  im  Deuts<'ben  lleieb  (1885)  43-77^,  in  Pre"ssen  allein  (1890) 
)-37o,  in  Oesterreieb  obne  Ungarn  (1880)  38-4%,  in  Italien  (1881) 
)-7%,  in  Frankreicb  (1886)  307^*  in  England  obne  Schottland  und 
land  (1871)  01-77^,,  in  Russland  obne  Finland  (1885)  12-97^.  Die 
dden  zuletzt  genannten  Staat^ui  zeigen  die  grOsste  und  die  geringste 
ntwickelung  der  Sta<lte.  Seit  den  angegebenen  Jabren  ist  ubciull, 
ie  vorber,  die  stUdtisebe  Bevolkerung  rascber  angewac-bsen  als  die 
ndlicbe.  Wabrend  z.  B.  die  Bevolkerung  Deutseblands  jabrlieb  um 
enig  mebr  als  l7o  zunimmt,  betragt  die  Volksvermebrung  der  meisten 
sutscben  Stadte  2  bis  47o ;  in  kleineren  In<lustriestadtcn  bat  man 
n  nw'b  8<ihnelleres  Wacbstbum  bc»obaebU»t.  El)enso  wacbst  die  Be- 
obnerzabl  der  meisten  franzOsiscben  Stadte  jabrlieb  um  0*5  bis  27o» 
)wobl  die  BevOlkerung  <les  ganzen  Landesnur  umetwaO*  15°/^  jiibrlicb 
mimmt.  Ausf iibrliebere  Zablen  entbalt  ilie  naebfolgende  Tabelle  iibcr 
as  jabrliebe  Wacbstbum  einer  lleibe  von  Grossstiidten  in  den  ange- 
ebenen  Zeitraumen : — 

Jahrliche  Volkszunahme  europaischer  Grossstadte. 


Deutschland. 

Breslau  1880-85     - 

-   i-97o 

terlin  1880-85      - 

3-2  7, 

„      1885-90 

-    2-9  „ 

„     1885-90  - 

40  „ 

Muncben  1880-85  - 

-    2-6  „ 

Jamburg  1880-85 

20  „ 

Leipzig  1880-85    - 

-    2-7  ,, 
1^  ^. 

20 
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KOln  1880-K5     - 

„     1885-90 
Divs(l«m  1880-85 
Mag(U4)urg  1880-85 
„  1885-00 

Frankfurt  n/M.  1880-85 

1885-00 
Hannover  1880-85 
1885-00 
KOnij^slK^rg  1880-85 
1885-00 
Oesferreich-  Uinjant 
Wien  1880-90    - 
Budapest  1880-00  - 

Frank  reich. 
Paris  1872-70     - 
1876-81 
1881-8(>     - 
„     1872-80 
Lille  1881-8($      - 
Lyon  1881-8(5 
Bonleaux  1881-80 
Marsoillo  1881-80  - 


>» 


1' 


>» 


T» 


»> 


♦> 


3  •  5 
2*2 
3-2 
51 
21 
a  •  3 
2(J 
3  •  3 
11 
11 

20 
31 


1-8  „ 

3  0  „ 

0*7  ., 

20  „ 

II  „ 

1-2  „ 

1-5 

0-8 


•» 


^» 


Nnnt4»«  1881-80-  -    0-4  7, 

St.  EtitMnie  1881-86         -0-4  „ 
'  {Ahnahmt) 

England. 

London  1801-71 
\  Livtrpm)!  1801-71 

Manchester  1801-71 

Hradforil  1801-71  - 
I    LetMls  1801-71    - 

SlieiReM  1801-71   - 

Holland. 

I   Ainstmlani  1879-87 
\   Uotterdam  1879-87 
I   Haag  1870-87 
,  Schweiz. 

I   Zurich  1880-88      - 
I   Biisd  1880-88     - 

J)anemark. 
i   Kopcnliagcn  1885-90 

Jtussland. 
i    St.  Petersburg  1881-88    -1-2  „ 

(Abnahme.) 


l-5„ 

1-6  „ 

0-8  „ 

31  „ 

9.0 

on 
4.  0  „ 

2C„ 

3-4  „ 

3-4  „ 

2-3  „ 

21  „ 

2  2„ 


Nur  aus  zwei  Stiidten,  St.  Etienne  nnd  St.  Petersburg,  wird 
hiernach  eine  B(»volkerungsal>nahnie  b{Ticht4»t ;  in  alien  and<»ren  iiliersteigt 
di(!  Zunaliino  die  Volkszunahine  de.s  LancU^s  iiberhaupt.  Aus  England 
fehlcn  nur  leider  di(^  Zahlen  aus  den  l)ei<len  letzten  Jahrzehnten.  Man 
wird  annelunen  diirfen,  dass  von  <len  350  Millionen  Einwohnern 
Europas  zur  Zeit  niindestens  100  Millionen  in  Stii<lten  wohnen. 

Kuichling  in  Koelu'ster  (N.Y.)  luit  ilurch  vergleidKMulo  Untoj- 
suchung  einer  gross<'n  H(uhi»  von  anierikanischen,  deutschen  und 
eugli.sclien  StmUen  die  uiu-ht'olgende  niittlere  Talielle  fiir  dUt  sta<lti.sche 
Bevolkerungszunidune  beret  hnet : — 


Tabelie  dcr  dunhschnittlichcn  Jahrcszunahme  der  Bcvolkcinmg 

in  Prozentvn. 


1  !  I  ' 

Bevr)lk(Tun,:«zahl.      ,  100,000!  12.5,000  150,000  1  TrijOOOj  200,000  225,000!  250,000 


Amerikanisehc  SUldto 
Deutsche  StiuUe 
Kngliselie  Stii'ltc 


Bevolkerungszahl. 


4-G5  4-30  1  -lO^  ,  3-79  '  3*55 
3*57  I  3-33  I  3-10  I  2-87  '  2*66 
3-  IG  ,     2-99   I     2-83  1     2C7   '     2-52 


3 

1 

•36 

2 

-46 

'38 

8-30 
8-26 
2*26 


27.'?,000 


I  "jr.* 


30(»,000i  325,000'  350,000  375,000 


400,000 


Anicrikanisehe  Stftdto 
Deutfiche  Stadte 
Englimohe  Stadte  - 


304 

2-92 

2-80 

2'70 

_ 

2-09 

1-93 

— 

2*18 

2  00 

1-92 

1-84 

1-75 

1-68 
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Die  aiiierikanisclion  Sta<ito  wnchs<*n  liiornnch  am  whnollsten,  uiul 
(ler  Prozditsjitz  drr  Verini'lirnng  iiiimnt  ini  Allgt»meincn  ab  mit  der 
Bewoliiierzahl.  Die  Abweiclmiigrn  von  iHeser  Kegel  win!  in<le.ss 
bpHonders  in  Deiitseblan«l  zablreicli.  In  (l(?n  sielien  grOsjiton  (leut««eben 
St^lten  vennebrte  sicb  die  lk*vulkernng  wahrencl  eines  Jabrbnnderts 
in  Berlin  nm  das  8fwbe,  in  Hamburg  nm  das  5facbe,  in  Broslan  nm  dm* 
gfaebey  in  Miineben  nm  das  Tfaelie,  in  Leipzig  nm  <lfis  Ofaebe,  in  KOln 
nm  da.s  7faebe,  in  Drewlen  nm  das  Ofaeb(». 

Man  denke  sieb,  dass  in  einer  Stailt  von  100,000  Einwobnern 
e»  duH'h  bygienisebe  Maassnabmen  gelingt,  die  jalirlicbe  Sterbliebkeit 
(lanern<i  nm  nur  1  auf  1,(XK)  zu  vermindern,  so  bed(»utet  dies  si*bon  die 
Rettnng  von  100  M<'nsebenleben.  Statistiscbe  Naebweisungen,  dass 
die  Slerl)li('bkeitsziffer  einer  8ta<lt  infolge  einer  Reibe  von  bygieniseber 
Massregeln  nm  10  auf  1,000  gesnnken  ist,  sind  aber  keine  Seltenbeit. 
Das  Ijeste  Kapital  jedoeb,  womit  die  Welt  arbeitet,  ist  <bis  Mensebenleben. 
Daraus  folgt,  welebe  riesige  volkswirtbsebaftliebe  AVobltbat  wir  der 
Mens<^bbeit  zufugen,  wenn  wir  niisere  Sta<lte,  in  d<Mvn  MaucTn  jiibrlieb 
allein  in  Europa  ein  Zuwaclis  von  etwa  2  Millionen  Mens<*ben  AVolmnng 
und  Erwerb  suebt,  so  anlegen,  class  von  vornberein  die  Sterblii-bkeitsziffer 
al»  eine  mOgliebst  geringe  sicb  ergiebt. 

B.  Hygien'ische  Erfordernissc. — Diii  bygienisebeu  Erfordemisse, 
welebe  zu  befriedigen  sind,  nm  g(»sundes  Wobnen  und  gesunden  Aufent- 
balt  in  einer  Stadt  zu  erzielen,  sind  mannigfaeber  Art.  Sie  beziehen 
sicb  auf  <lie  Aulagi'  der  Strassen,  freien  Platze  und  Pflanzuugen ;  auf 
die  Ausstattung  <li(»ser  Anlagen  mit  Ent-  un<l  Bewasserungs-,  sowie 
BeleuebtungscMnriebtuugen  ;  auf  di(i  Sebaffung  l)oquem(T  und  biliiger 
Verkebrsmittel ;  auf  die  Bereitst^'llung  passender  Baugrundstiicke  zur 
Ansiedelung,  sowie  auf  <len  Erlass  einer  bygieniseb  guten  Bauordnung. 

Wie  breit  und  wie  geriebtet  die  Strassen  sein  sollen,  das  ist  auf 
dem  letzten  bygienisebeu  Kongress  zu  AVien  eingebend  l)eratben  worden, 
wenn  aueb  kaum  mit  praktiseb  brauebbaren  Ergebnissen.  So  lange 
man  die  Forderung  darauf  besebrankt,  dass  das  Hinnnelsliebt  in  alb» 
Wolinriiume  ausreiobend  eintreten  und  zu  diesem  Zweeke  die  Strassi»n- 
breite  wenigstens  gleieb  der  l^faeb<m  Haus(»rbobe  stMU  soil,  wird  sie 
allmalig'  viellei(;bt  erfiillbar  werden,  obwobl  zur  Zeit  die  einfaebe 
Hiiuserbobe  als  Strassenbreite  aueb  lx»i  Neuaidagen  noeb  keineswegs 
hat  allgemein  durcbgefiibrt  werden  kcmnen.  WcMin  man  alx»r  die 
Forclerung  <ier  Besonnung  <ler  Strassenbreite  zu  Gnnule  legt  und  nnter 
dem  50st4»n  Breitegrml  Meridionalstrassen  von  47™,  Aeqnatorialstra««en 
von  66™  Breite  iK^anspmebt,  so  verlangt  man  Unmogliebes.  Man  wird 
in  der  Kegel  s<'bon  mit  der  einfaehen  C}el>»udehi)be  als  Strassenbreite 
znfrieden  sein  mussen,  (bineben  al)er  fiir  eine  abnlieb  giinstige,  freie 
Stellnng  der  Gk^bau<le  im  Inneren  der  Bloeke  zu  sorgen  balxMi.  Ala 
Ixiste  Strassenriebtung,  insofern  es  sicb  um  die  Besonnung  der  Gelmude- 
fronten  bandelt,  bat  Oruher  entgegen  den  Ermittelungen  von  Vogt  und 
Clement  die  zu  den  Himmelsricbtungen  diagonalen  Linien  festgestellt. 
Dies  ist  um  so  mebr  zutrefPen<l,  als  mit  den  Hauserfronten  zngleicb 
uuch  alle  Kiiek-  und  Seitenfront(»n  diagonal   zu   liegen   pflegen,  wabrend 
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(ler  verlialtuissmiiiisig  giiustigen   Ostwostlago  einer  Hauptfront  die  sehr 
ungunstige  Nonllage  der  einen  Seiti'iifrout  entsprioht. 

Bei  der  Stadterweiterung  von  Koln,  welebe  ich  die  Ehre  hatte 
zu  entwerfen  imd  auszufuhren,  bat,  weil  fiir  die  Strasaenriehtungen 
die  Lage  der  neuen  Festungsthore  zumcist  bestimmend  war,  der 
hygieniscbe  Ga*iicbtspnnkt  l>ei  der  Kicbtungswabl  eine  niir  geringe  Rolle 
spielen  konnen.  Dt'iinocb  ist  die  Diagonale  zu  den  Haiipthimmelfi- 
ricbtungc'u  vorherrsohend.  Die  BnMtenlM»stiuimung  liethirfte  gewisser 
Uebergange  aus  der  selir  eng  gebauten  Altstadt  in  da.s  ueue  Bebauangs- 
feld  von  10"*  auf  11"'.  LotztiTes  ist  <lie  Miniiualbreite  neustadti«cher 
Strassen  ;  die  Breite  wiieli.st  von  2  zu  2"*  bis  auf  70'".  Die  Bauonluung 
erlaubt  leider,  dass  die  Hau.serbobe  dit»  Strasscnbreite  urn  3™  ubc»rsteigen 
darf.     Die  boebstt*  zulasi*ige  Hobe  betriigt  20"*. 

Dass  bc»i  Feststellung  des  Bi^bauungsplanes  ein  angemesseiier 
Prozentsatz  de>i  Gt^lan<les  fiir  Strasstiu,  freii'  Pljitze  und  Offeutliche 
Anlagen  in  Ansprucb  zu  nebnien  ist,  verstebt  sieh  von  .stdbft^t.  Ein 
geringster  zulassiger  Prozentsjitz  lasst  sicb  alHT  niebt,  wie  es  oft 
versurbt  wordtm  ist,  ft^stsetzen.  Denn  l)ei  offener  Villen-Bebauung 
mit  grossen  Garten  konnen  lx'ispit?Lsweise  15 '4  Strassenflaeben  genugen, 
wiibreiKl  bei  gescblossenen  fiinfstockigen  Keibenbausern,  geringen  Hof- 
rauiuen  und  kleinen  Blocken  lo^o  Strassenflaelieu  zu  wenig  seiu  konnen. 
Ein  Durcbsebnittsverbiiltniss  ist  35^A. 

Zur  Herstt^Hung  <ler  Strassen<Hiniine  diirfen  nur  Boilenarten 
verwendet  werden,  welebe  fn'i  von  gesundbeitsebadlieben  Bestandtbeilen 
sin<l.  Vegetabilisebe  und  animaliscbe  Abfalle  sind  iin  Strassenkorper 
unzulassig.  Divsselbe  gilt  fiir  die  etwaige  Aufbolunig  der  Bjiugnind- 
stiioke.  Vorbandeiu;  Faulsloife  sind  zu  entfernen,  lK»vor  man  die 
Aufbolumg  der  8trass4'n,  Pliitz(»  und  Baugrundstiicke  Ix'ginnt.  Auf 
Grund  von  Erfabrungsb(nspielen  verniutbe  ieb,  dass  Siecbtlniin  und  Tod 
in  mebr  Fallen  die  Folge  dos  scbleebten  Untergrumles  sind,  als  sich 
naebweisen  lasst. 

Diejenigen  Fliieben  <ler  Stra,ssen  und  ofFentlieben  Platze,  welebe 
deni  Verkebr  obne  Nacbtlieil  entzogen  werden  konnen,  sind  zu  bt^pflanzcn, 
mit  Bauinreiben,  mit  Itasen,  Straucbwi'rk  und  Lan<lscbaftsgarten. 

Ausser  don  Baumreiben  auf  Strassen,  Avelebe  nur  bei  Stras.senbreiten 
von  mebr  als  20"*  lebensfabig  sind,  d(»n  KasenlKM?ten  und  Gartcnanlagen 
auf  freien  Platzen  und  sebr  breit<ni  Strassc'u,*  sind  zw(u  Arten  offentlicher 
PJlanzungen  eine  bygienisebe  Notbwendigkeit,  namlicb  1.  5ffentliebe 
Spielplatze  fiir  die  Jugend,  2.  offentliebi*  Garten  fiir  die  Erbolubg  der 
Biirgersebaft.  Spi(*lplatze  (llecreation-pla<*es)  sind  meines  Wissens 
in  England  am  meisten  verbreitet :  im  Jabre  1H89  soil  London  28, 
Mancbester  11,  Birmingbam  9,  Bradford  7  bepilanzte  Platze  dieser  Art 
bese^sen  baben,  welebe  aussebliesslieb  dmn  Kinderspiel  gcwidmet  waren. 
Berlin,  Leipzig,  Hamburg,  Koln  sind  diesen  engliseben  Beispielen 
gefolgt. 

'Osseren  Offentlieben  Parkanlage,  einas  "  Stadtgartens,"  sollt^ 
von  20,000  Einwobnern  entbebren.     Je  grttsser  die  Stadt, 
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urn  so  geraumigor  der  Stadtgarten,  bcsoinlers  danii,  woiui  wouig  .sonstige 
bepflanzte  Spazierwege,  wie  alte  Wallprouieiiiuleu  u.  dcrgl.,  ziu-  Verfiignng 
stehen.  Bei  der  Einwohnerzahl  von  50,000  (xler  60,000  etwa  tritt 
der  grOsseren  Entfemangeii  wegen  die  Notliwendigkeit  deij  zwoiten 
Stadtgartens  ein.  G-ros^stadtc  und  bcsonders  Millionensta<ltc  Ixjcliirfeu 
einer  grOiUjeren  Zahl  von  6ffentlichen  Parkanlagen,  urn  alien  Wolinungeu 
den  G^miss  des  Pflanzenlel)ens  in  massigcr  Entfernung  zu  oriuOgliclieu. 
Nimmt  man  anf  50,000  Einwohner  cinen  Park  von  10^  Giosst*  an,  so 
findet  sich  bei  einer  Wohnungsdichtigkeit  von  250  Pei-sonen  pro  Ilektar 
das  Verhaltniss  der  Parkfliiehe  zur  Stiwltflaebo  wie  1 :  20.  13<;tragt  das 
Verhaltniss  der  bepflanzten  Strassen  und  freicn  Platze  zuiu  Weicbbilde 
ebenfalls  1 :  20,  so  eriialt  man  als  wimseheuswcrthc  Verhaltni.sszabl,  dass 
wenigstens  ^V  ^^  bebauten  stadtiscbeu  Woiebbildes  Offentlich  bepfianzt 
sein  moge. 

Die  engliscben  und  franzdsiscbeu  Stadte  sind,  wenu  auch  nicht 
alle  das  angegebene  Verbaltniss  eiTeichen  werden,  in  dieser  Hinsicbt 
den  deutscbeu  und  italieniseben  Stadten  ul)erlegen.  In  England  und 
Italicn  iiberwiegt  die  Parkanlage,  in  Frankreicb  und  Dcutsebland  die 
Strassenbepflanzung.  Bi»ides  solltc  gleicbmasfiig  gepflegt  werden.  In 
der  Stadterweitcrung  von  K6ln,  welcbe  ein  Gelande  von  452***  Ixnleckt, 
haben  wir  drei  Offentliehe  Parkanlagen  von  zasamnien  25***,  gartneriseli 
gesebmiickte  freie  Platze  von  8***,  Gartenanlagen  auf  der  grossen  32  bis 
100™  breiten  Bingstrasse  von  8**%  eudlicb  niit  Baumreihen  besctzte 
Strassen  von  12^  Flacbeninhalt,  zusammen  also  53^*  Pflanzungon,  was 
1 1  •  7^/o  des  l>ebauten  Weicbbildes  bctragt. 

Besonders  reizvoU  und  bygienisch  vortheilbaft  sind  diejenigon 
Parkpflanzungen,  wclclie  von  den  Hausgrundstueken  unniittelbar 
iuganglieh  sind,  wie  dcr  Pare  Moncmu  zu  Paris  oder  der  Blasewitzer 
Park  bei  Dresden,  auch  diejcnigen  gescblossenen  Scjuares,  welche  naeli 
jngliscber  Sitte  zwar  von  Strassen  umgebon  sind,  aber  nur  von  den 
D'mwohnern  benutzt  werden  diirfen. 

Zur  Beinbaltung  chis  Untergrundes,  dos  Wnssers  und  der  Luft 
)edArf  es  ferner  der  geordneten  Entwasserung,  des  Scbutzes  gogen 
locbwasser,  der  Beinbaltung  natiirlicber  Gewassor,  der  Bescbrankung 
aftverderbender  G^werbebetriebe.  Als  beste  Stndtentwasserung  hat 
ich  die  unterinlischc  Kanalisation  naeh  dem  Schwemnisystem  erwiesen, 
velcbc  mangels  grosser  natiirlicber  Fliissc  mit  Bieselfcldern  oder 
aechaniscb-chemiscber  Klarung  zu  verbinden  ist.  Selbst  ftir  K5ln 
rird  seiteus  der  KOniglicben  Staatsregierung  cine  kuustliclie  Klarung 
ler  Kanalwasser,  bevor  sic  in  don  grosscn  Bbeinstroin  miinden,  verlangt, 
ine  mit  gewaltigen  Kostcn  verkniipfte  Forderung,  welche  nacli  dem 
Itande  der  Wissenschaft  und  Pettenkofers  neuesten  Untersuchungcn 
:auin  gerechtfertigt  erscheint. 

Oeffentliche  Wasserversorgung  und  dffentUche  Bchuchtung  sind  in 
inseren  eng  bewohnten  Stadten,  wo  nicht  niehr  jcde  Haiishaltung 
inen  zuverlassigen  Brunnen  hat  und  nicht  mchr  Jeder  auf  dunkeler 
itrasse  seine  eigene  Laterne  tragen  kann,  eine  Notliwendigkeit  fiir 
lie  Gesundheit,  Behaglichkeit  und  Sicherhcit  des  Wohnens  und  des 
^ufenthaltes.    In  KOln  ist  der  obligatorische  Anschluss  an  die  stikltische 
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Wasserh»itung  fiir  alio  Wohiignindstiicke  eingefiihrt,  welche  nicht  den 
Besitz  eini»s  Bruiinens  mit  gosiindoiii  Gnin(lwa«sor  nachweiaen. 

El)eiiso  iinentlM^hrlich  ist  die  Schaffmig  beqnemer  nnd  hilliger 
Verhehrsmittely  uiu  der  gesiindhoitssohadliclien  Wohnnngs-Ueberfiillung 
entgegeii  zii  wirkeii  iin<l  audi  don  oiitfernt4»ii  Wohniingen  den  Brod- 
erwerb  iiu  SUi<ltkorn  (mUt  aiHloren  Stadttheilen  zn  erlcnchtem.  Di«e 
Fmge  spiolt  wohl  in  alli-n  Grossstadt4»n  ;  fast  nirgendwo  reichen  die 
ortlichen  Vorkelirsanlagon  aus.  Die  Stjwk  Koln  plant  gegenyrirtig  ein 
gunzes  Netz  von  Schmalsiiurlmhnen  zur  besst^ren  Erschlieesnng  d« 
Umgebung,  da  <li(;  In^stehenden  StraKsenlwlmverbindungen  mit  den 
Vororten  dem  Bedurfniss  lj<'i  weittMu  ni<*bt  entspreobon. 

Um  der  JVohnungsnoth,  «li<\sem  sehlimmen  Uebel  aller  modernor 
GroKS-  nnd  Mitt(»lsta<lte,  entgogenzutreten,  ist  es  ferner  nothig,  die 
Erweitening  und  den  AiL'^bau  der  Stiwlt  so  zu  entwerfen  und  am- 
zu/iihren,  <laKs  ein  angemessener  Vornith  zweekniiwisiger  Baugnind- 
stiicke  in  paRsender  GrO.*ise  stots  vorbanden  sei.  Die  Blockgrossse  kann 
nicbt  J!<ebematiscli  festgestellt  wenlen,  son<lern  hat  nieh  naeh  der 
zweekma**ijigen  Bauart  der  znkiinftigen  Bauliebkeiten  zu  richten  :  kleine 
Blocke  fiir  Arbeitcrwobnungeu,  miLssige  Blot'ke  fiir  bej*Here  Wohnungni 
und  Gfesehaftsviertel,  grosse  BlOeke  fiir  Gewerl)elx'triebe.  Fiir  Haiuier 
mit  Stockwerkwohnungen  (Zinsbanser,  apimrtnient-bouses,  Hats)  mud 
Bloeke  von  iK'sebeidenen  Tiefen  zu  enipfeblen,  daniit  niebt  das  Streben 
njK'li  tbunlielisti»r  Ausnutzung  de^  Bodens  zur  Erricbtnng  groraer 
Hinter-  nnd  Qnergebaude  fUbre.  Bei  BKk'ken  fiir  offene  Belmunng 
mit  Villeu,  besonders  mit  Einfamilienbiinsern,  sind  grOssere  Ab- 
me88ungeu  zweekdienlieb,  um  geraumige  Garton  zu  ermOglichen.  In 
<ler  Kolner  StmlttM'wt'iterung  scbwankt  biernaeb  die  Blookgrd»»e 
zwiseben  2,200  und  48,000^"*  bei  3G  bis  130™  Tiefe. 

Die  gesuudbeitlieb  gute  Anordnung  und  Einriebtung  der  Gh^baude, 
ArlKMtsstatten  und  AVobnungen  ist  die  Aufgabe  der  Bauberren  und 
Baunu'ister.  Die  Erfiillung  dieser  Aufgalw  ist  unentlxdirlieb,  damit 
niebt  die  offentliebe  Fiirsorge  binsiibtlieb  der  Stniv^vsen  und  Platze, 
der  Piianzungen  uiul  der  Kanalisation,  der  Wasserversorgung  und 
Beleuebtung,  der  Verkt'bi*seinricbtungen  und  der  Baugrundstiicke  in 
ibrem  Erfolge  vereitelt  werU»n. 

C  a.  Amtliche  Maassnahmcn  positiver  Art, — Um  die  ei-Orterten 
bygieuiseben  Erfordernisse  zu  (»rr(»icben,  sind  zalilreicbe  tbeils  ix)sitiv, 
tbeils  negativ  wirkende  Maassnabmen  seitens  des  Staatos  und  der 
Gemeinde  zu  ergreifen  und  durcbzufUbren. 

Dabin  gebort  in  erster  Linie  die  Aufstellung  eines  umfas8i»nden, 
zweekmassigen  Bebauungsplanes  fiir  die  Stadterweiterung,  weleber  sich 
(»i-streckt  auf  alle  im  Anbau  bcreits  begriffenen  und  zum  Aubau  in 
den  nJU'bsten  zvvanzig  Jabren  voraussirbtlieb  bestimmten  Tbeile  der 
stadtiseben  Umgebung,  und  damit  im  Zusammenbange  die  Aufstellung 
eines  zweekmassigen  Bebauungsplanes  fiir  die  Verbessemng  der  alten 
Stiidttbeile.  Weun  wir  den  Bebauimgsplan  auf  eine  20jahrigo  Ent- 
wiekelungszeit  bem(?ssen  wollen,  so  ist  das  selbstredend  nur  annabemd 
zu  versteben.  Ein  Plan  fiir  eine  wesentlieb  kiirzere  Frist  iint<?riiogt 
der  Gefabr,  scbon  nacb  wenigen  Jabren  sicb  als  nnzun»icben<f  zu  er* 
weisen,   da  der   Anbau    niebt    gescblosseu,   sondem   mit   Lucken    za 
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erfolgen  pflegt.  Ein  fiir  eine  we«»ntlicli  langere  Frist  bestiinmter 
Erweiteniiigsplan  lauft  Gofabr,  (»iner  Entwickeliing  nai-htheilig  vor- 
zugreifen^  deron  Vorl)eclingungen  wch  noc'h  nicbt  erkenuen  lasseii 
Die  riiiimliche  Ansdehnnng  des  Erweitemngsplanes  ist  fcmer  abhangig 
von  dem  zu  erwart<>nden  Bev5lkernng8zuwwhH.  Ein  JabresznwacbH. 
von  2%,  37o>  47o  bedingt  in  20  Jabren  bei  gb*icbblciWndbr  Wobn- 
diebtigkeit  eine  Vorgnwwerung  des  lM»bauten  W<*ic*bbilde«  um  48,  80, 
11^/q.  Ziir  Anstrt'biing  vennindert<*r  Wobndicbtigkoit  ist  eine  noeb 
grOw»ere  Ausdebnung  dcs  BebanungsfeldeH  erforderlicb.  Der  Fortwbritt 
der  Entwickelung  bedingt  ein  ent^preobendes  bestandiges  Fortscbreiten 
der  Planfeststellung. 

Die  gleiebzeitigo  Planfes*tsetznng  fur  die  V(Tl>ossening  der  alten 
Stadttbeile  aus  Griimlen  des  Verkebrs  odor  d(T  offentlicbon  Gesiindbeit 
wird  in  don  moisten  Stadten  zu  wenig  Hystomatisob  l>otrie1)en.  Eine 
blow  gelegentlicbe  Tbatigkoit  genfigt  auf  dioseni  Gobiote  nicbt,  sond(*m 
die  Boseitigung  vorbaiulener  Missstan<l(^  und  dW.  Boriicksiebtigung  der 
Ritckwirkung  dor  Neuanlagen  auf  die  Altstodt  IxMlarf  oinor  andauemdon, 
pUuimassigen  Aufmerksamkoit. 

Zuni  Tlioil  mit  dor  Boarboitung  dor  Bobauungsplane  ini  Zu- 
sammenbango,  zuni  Tboil  sollistiindig  nol)oiibor  sind  oinboitb'obe 
Entwurfo  fur  Entwassorung,  Al)fubr,  Hoobwassorsobutz,  Wassen'or- 
sorgung  und  Boleuobtung  aufzustollon  und  bostjindig,  niobt  dem 
Be<Iurfnissi>  folgond,  soudorn  demsellH»n  voranscliroitoncl,  zu  (Tweitern. 
Die  EntwasstTungsfabigkoit  dos  Baug(»landos  ist  oint^  d(»r  wiobtigsten 
bygieuiscbon  FordiTungen  ;  sobr  l>etracbtliobe  Strasson-AufbObungen, 
bis  5  ja  7",  sind  fur  dit^son  Zwo(;k  goroobtfortigt.  .Todonfalls  soTlen 
alle  TVobnraunie  und  woniogb'cb  auob  <lio  Kollor  dom  Einflusso  dos 
Hoobwassors  oinos  Fbisses  odor  dos  Grun<iwjissois  ontzogon  werden. 
Dor  sioborc  Auscbbiss  allor  Kollor  an  das  untorirdiscbe  Kanaluetz  ist 
driuKond  orwtinsebt. 

Die  .Entwiii'fc  fiir  Vorkobrsanbigon  und  <loron  Ausfiilu*ung  sollon 
ebenfalLs  dem  Bodiirfnisso  niobt  naobfolgon,  soiub^ru  ibm  vorauseilen. 
Strassonbabnon,  StiMlteisonlmbnon  uiul  Vorortbabnon  orloiobtern  odor 
ennogliobon  orst  oiuo  zorstroutoro  Bobauung,  oiuo  gt^unde  Ausbreitung 
der  stadtisobon  BovOlkoruug.  Xur  iiu  gtTingou  Unifange  baben  bisher 
<lie  Gonioin<lon  solbst  die  Erriobtung  und  don  B(?trieb  von  Vorkobrs- 
anlagon  in  die  Hand  gonommen.  Taus(!bon  wir  uus  niobt,  so  bereitet 
wicb  auf  diosom  Gobieto  oin  Umsobwung  ini  Sinno  dos  starkoren 
Eingreifons  tlor  oommunalon  Tbiitigkoit  vor.  AIht  aucrli  auf 
Privatuutt^rncbuuingi'n  konnon  die  Gonioindon  fcinb^rnd  einwirken 
durob  geoignoto  Bodingungon  lM»i  Gowalirung  und  Verlangening 
lukrativor  Conoossionon,  durob  Zinsburgsobafton  und  abnliobo  Mittol. 

E«  geniigt  niobt,  dass  die  Gemeind(5  bloss  als  Polizei-  wnd  Auf- 
sichtsbebordc  <len  Privatuntemebniungen  zusoliaut.  Bcsontk^rs  die 
mii^ebige  Anlage  ueuer  Strassen  mit  alien  dazu  geborigen  Veran- 
Rtaltungen  ist  eine  boc^bwicbtige  Aufgabe  der  Gemeinde,  sowobl  um 
die  Gemeindelandereien  der  Bebauung  zu  erscbliessen,  als  um  die 
Privatlllndereien  in  Anlmugnmdstiioke  umzuwandeln,  letxteres  inuoweit 
als  die  Privattbatigkeit  nicbt  auwreieht^  um  c^inen  angemessenen  Vorralh 
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an  l)el)aiiiingsfahigon  iiiid  zur  Bc^bauiing  bereit  gesteUt^n  Gnindstacken 
stets  zii  si<'li«»rn. 

Dcnn  gogeii  dit».  dcT  Stiiilto-Erweiterung,  <l.  h.  der  Vermehrung 
der  "VVohnuugon,  so  selir  nachtheilige  Preistreiberei  der  Griindfltucke 
giebt  OH  koin  wirksiimores  Mittel  als  die  Vermehrung  des  Angehotet, 
Die  Veriiwflirung  dor  Wohnungon  ist  al)cr  Vorliwlingung  fur  alle 
Maassrogc'lii  zur  Mildcniug  der  Wohnungsnoth,  zur  Beseitigung  der 
Wolinungs-Ueberfullung,  zur  Verljesscrung  oder  Sehliessung  oder 
Verniclitung  gcsuudlieitlicb  sebli^ebtor  Wohnungen.  ALs  beispiclsweifse 
die  Stadt  Kobi  vor  eiuigon  Jabron  in  der  Lage  war,  eine  Fiille  fertiger 
Baugrundstiicko  zu  niassigon  Preisen  an  den  Markt  zu  bringen,  war 
eine  unwiderstebliebe  Einwirknng  auf  die  engen,  seblecbten  Wobnungen 
der  Altstiidt  zu  b(M>baebten,  welebe  in  grosser  Zabl  theibi  verbe88ert, 
theils  ni<Hl(;rgelegt  und  (bu-c^li  bess<Tc  Wohnungen  ersetzt  wurden, 
zuiu  Vortbeil  niebt  bloss  der  Mietber,  sondem  aucb  sebr  vieler 
Eigentliiimer. 

Zur  Bereitstelhing  vieler  neuer  BaugrundstUcke  genugt  aber 
niebt  die  Anlage  der  Stra^siMi  und  ibres  Zubebors  an  Pflanzungen, 
Verkebrstnnriebtungen  und  unterinliseben  Werken.  Es  muss  binzu- 
treten  die  freiwillige  oder  zwangsweis<.i  vorzunebmenile  Umlegung  und 
Zusammenlegung  der  uaeb  Lage,  Gestalt  luid  Grosse  zur  Bebauung 
luigeeigneten  Landparzellen  in  Baugrundstueke,  webibe  den  festge- 
stellten  und  ausgefiibrten  Strassenziigeu  entspreeben.  Aus  mancben 
Griinden  ist  es  IxikanntHeb  niebt  mOgbeb  und  niebt  zweckmiLssig, 
das  stiuUisebc  Strassennetz  naeb  den  zufaHigen  Begrenzungen  der 
vorbandenen  Landi)arzellen  zu  riebten.  Die  Strassen  sebneideu  die 
Grundstueksgrenzen  meist  unter  spitzen  Winkeln,  manebc  Grundstiicke 
komnien  gar  niebt  an  eine  Strnssc  zu  liegen,  von  andern  bleiben  nur 
unfOrniliebe  Reste  zu  beiden  Seiten  d(T  Strassc  iibrig.  Die  Landi>ar- 
zeHen  sind  oft  sebr  sebnial  und  von  grosser  Liinge,  so  dass  sie  weder 
in  der  Langenricbtung  noeb  in  dt'r  Breitenriebtung  zur  Bebauung  sieb 
eignen.  Der  seitberigen  Parzellirung  aus  bnidwirtbsebaftlieben  Riiek- 
sicbten,  der  seitberigen  Zerlegung  <les  Besitzes  cbireb  Kauf  und 
Erbtbeibing  liegen  die  Riicksiebten  auf  die  nunmebrige  Bestimmung 
zur  stadtiscben  Bebauung  niebt  zu  Grunde,  weil  die  Linien  des 
stadtiseben  Stnissennetzes  niebt  vorberzuseben  waren,  aueb  der 
Eiufluss  des  Einzelnen  sieb  auf  sein  Eigentbum  bewbrankt.  Die 
Umlegung  des  Besitzes  naeb  Maassgabe  der  neuen  Anbaustrassen 
erfordert  fiber  uaturgemass  die  Mitwirkung  mebrerer  Eigentbiimer, 
gewobnlieb  sogar  aller  Eigentbiimer  eines  von  Strassen  umgrenztcn 
Blocks.  Ein  einziger  Eigentbumer  kann  oft  die  Regelung  des  ganzen 
Blocks  verbindern,  sei  es  aus  Eigensinn,  sei  es  aus  berecbnetem 
Eigennutz.  Die  Kolner  Stadterweitening  ist  leider  reicb  an  solcben 
Beispielen  menscblicben  Uebelwollens,  und  gauze  Blockgrupjien  konnen 
beute  noeb  niebt  der  Bebauung  crscblossen  werden,  weil  einzebie 
Besitzer  der  Grcnzregclung  dauemd  widerstreiten,  Zuweilen  gelingt 
es,  alle  Betbeiligten  naeb  langeren  Verbaudlungen  auf  einen  Um- 
leginigsplan  zu  vereinigen  :  der  Vorwartsstrel)ende  muss  dal>ei  dem 
Zuriickbaltendeu  Opfer  bringen.  Oft  aber  ist  je<le  Miibe  umsonst ; 
und  wenn  schliesslicb    das    Yerkebrsbediirfniss  die  Ausfubrung  des 
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Strasseubaiies  gehieteriscli  vcrhingt,  so  wenleii  die  mlssgestalteten, 
schiefen,  ineiuatKk'r  gesclmcliU'lttui,  oiimndcr  seliJMligeuden  Grun<l- 
stiickc  alijilaun  obne  vorberige  Kogolung  bebaut,  zuin  grosseii  wirtb- 
scbuftlicben  Naebtlieil  dor  zciitigeii  EigoiitbiiuMT,  abtT  zum  nocb 
gr5ssercn,  dauernden,  wirtlLScbaftbeben  nnd  gosundbeitlicbcu  Nacbtbeil 
der  zukunftigen  Bewobncr-Geiicratioiieu. 

Daraiis  folgt  die  Notbwernbgkeit  <le.s  gesotzbcbeii  Eingroifeus 
biihufs  Umlegung  nnd  Znsaninienlcgnng  stiwltiseber  BangrnniLstucke, 
falls  die  freiwilligen  Bemiihungen  niebt  znm  Ziele  fiibren.  In  rinzelnen 
Staaten,  z.  B,  iin  GrossbiTZogtlinni  Hessen,  gic^bt  (»s  ein  S4)k'lies  Gesetz ; 
in  den  ineistcn  Landern  l)ildt;t  das  Feblen  desst»lbcn  eine  grosse 
Ersebwerniss  <Ws  Sta<lti*baues,  audi  in  bygienisoluT  Bt^zii'bung. 

D«T  Soliwer[)iinkt  der  Wobnnngsf'rage  liogt  bi  der  VcrlK\ssening 
der  alU?n  un<l  in  i\vv  Besdiaffung  zabbviebtT  nouer  AVobnnngen  fiir  <lie 
unbennttelten  Volkskhissen.  Der  Neuhau  von  Wohngebduden  letzterer 
Art  ist  da  her  self  ens  des  Sf  nates  und  seitens  der  Gemeinde  zu 
hegiinstigen,  Sellwt  Woludianser  fiir  Unbeniittelte  zn  erriehten,  ist 
niebt  die  Aufgal)c  der  Geniein<h?  oder  des  Staates ;  von  (Hes<»r 
Betbatigung  des  Sozialisniu.s  nind  wir  boffentli<*b  noeb  reebt  weit 
entfernt.  Das  ist  Sacbc  <kT  GewerlH*tr(^iben(k;n,  (Ut  KapiUdiston,  der 
Arbeitgtjber,  geuieinniitzigor  VcTi'ine  nnd  genossenscbaftlicber  Unter- 
nebmungen.  AIxt  Staat  nnd  (feniein<k?  konnen  diese  private  Tbatigkeit 
wirksani  nnterstutzen  dureb  die  Anlage  von  Strassen  nnd  BcreitsUjUung 
von  Baugrunden  in  der  vorbesproebenen  Weisc»,  (bn*eb  zwcckdienbcbe 
Eintbeibmg  des  Strassenplanes,  dnn;b  ciffentliebe  Pflanznngcn,  dnrch 
Erniassigung  oder  Erlass  von  IinniobilarsUniern  nnd  8tra.*«senban- 
Abgaben,  dureli  bilbge  Liefernng  des  Wassei^s  n.  s.  w.  Nnr  an  wenigen 
Ortirn  bat  bisber  eine  derartige  fordenuki  Mitwirkung  dor  ofFentHcben 
Gewalten  zur  LOsnng  (ier  VVolmungsfrage,  wek'be  vieHeicbt  als  die 
bedentsainsto  aber  bygieniscben  Tagesfragen  bezeielmet  werdeu  darf, 
in  systematisober  Weise  stattgefnnden.  Zwar  entspriclit  der  Mobrbedarf 
an  Wobnungen  niebt  immer  der  Znnabine  der  Bevolkernng ;  bei 
steigendeni  Woblstand  iilxjrwiegt  der  Wobnungsl)edarf,  in  Zeiten 
sebleebten  Gescbaftsgang<»s  bleibt  <k'r  Wobnnngsbedai-f  znriick,  weil 
Viele  sicb  einscbranken.  Aber  ini  Allgemeinen  ist  der  Bedarf  besonders 
an  kleinen  Wobnungen  stilts  ein  grosser,  nnd  es  ist  eine'  Tbatsaebe, 
dass  >He  Si)ekulation  ans  sicb  cb'esen  Beckirf  an  kleinen  Wobnungen 
niebt  zu  erfiillen  pflegt. 

Gesundheitspolizeiliche  Bauvorschriften  fiir  alle  zu  erricbtenden 
Gebande  sind  gegeniiber  deni  Bestreben  des  Grundbesitzers,  die  Rente 
seines  Grundstueks  (bircb  niogbebst  dicbtc  nnd  mogbebst  bobe  Bebaunng 
zu  steigern,  nnentbebrbcb.  Zur  Regebmg  der  Beziebungen  zwiscben 
den  Gebauden,  der  Strassc  und  dem  Grundstiick  be<larf  es  der  Vor- 
schriften  iiber  (bo  Abstiinde  der  Gebau<le  von  einander  und  von  der 
Strasse,  sowie  uber  die  Hobe  der  Gebande  an  den  Strassen  nnd  an 
den  Hofen  nnd  iiber  die  Grosse  der  letzteren. 

Was  die  Gebau<U'4i])stan<le  -betrifft,  so  ist  die  gesundbeitbeb  beste 
Anordnng  des  Wobnbuuses  offenbar  (b*e  Freistelbmg  ringsum."  jZti 
erreicben  ist  das  nur  cbircb  dic^  sogenannte  offene  Bauweise,  aueb 
Villenbau  oder   Cottagesystem    benannt.  *  Allgemein    ist    eiue    solcfca 


28  Section  Vt. 

Banwei5»o  Hbor  unclnrchfiilirljar.  iSowohl  ini  Innfren  der  Stldte  al5 
aiich  in  auss^ren  Gcs«'li{4t'tsstras*H»n  ist  der  g<»f«ehlossone  Reihenban  nm 
wirths(fhaff  liclitMi  nnd  geworbliclien  Griinden  nathwendig ;  die  off<»np 
Bauw^*i^^e  muss  dalicr  niif  lK»stiiinnto  Stmlttlieile  lieschrankt  werden,  wo 
sio  n\wT  stronj^o  <lnrc!ig<»fulirt  wonlcn  «>llt«».  Sif  wt  eiiie  hygienhehe 
Wolilthat  iiidit  Moss  fiir  <li<»  B(*wohn<»r  d<"s  ein/x>1nen  Hafmw«,  wiMltm 
inohr  nofli  wog^'ii  dfr  fr<M«»ii  Diirclifliifhung  dtr  8tni.<w»n  imd  BlTx-ke 
von  Luft  nn<l  Licht  fur  <las  ganz«^  StadtvH'rtol  nnd  dcw^en  Umgehnng 
unci  alk»  dort  Wohnendc^u  nnd  Vcrkehrondcm. 

An  manclion  Strassrn,  wo  <Iio  pflichtniassige  offenc*  Banwei5«e  nk-ht 
erreiclibar  ist,  fCilirt  dio  gos<'tzlic*lu*  Anonlnnng  von  Vargartem  iwhrhen 
<l<»r  Strass<»  nnd  den  Haust^rn  wenijjstens  einen  Theil  dor  vorerwilhnten 
liygipnischon  Vorziigo  ImtIkm. 

Die  H()lie  <ler  (lebau<le   in  Bezug  anf  die  Stnissonbreite  habe  ich 
liereits  (Twiibnt.    SebwierigiT  und,  da  «lie  nieist4*n  WohnTaiiino  ciner  Stwit 
ni<*bt  an  den  Sti*ass<*n,   sondern   an  den   Hofen   zu  liegen  pflegen,  noeh 
wiebtiger  ist  die  Hes<'brankung  der  GeMudebobe  an  den   HOfen.     Der 
"  Entwurf   reii-bsgesetzlieber  Vorscbriften   zuni  Scbutze  des  gesunden 
Wobnens,"   aufgest(»llt    im    Jabn»    188J)    voin    Dentseben    Verein    ffir 
offentliebe  (i^esnn<lb<Mtspfl(»ge,   lasst    an   den   HOfen  eine   Gel>and<»bohr 
zu,  web'be  das  Andertbalbfaebe  «b\s  niitth'ix'n  AlHtan<Ies  von  der  gegen- 
Ul>erbegen<len   B<»grenzung   <les   unlM»lianten    B«nnie,s    lietragt.     Einen 
bjgienisflH»n    Grun<l,   an    (b»n    Hofen    ein    ungunstigeres    Verb&ltnis^ 
zwiscben  llobe  un<I  nnlx'bauter  Breite  znzulass«»n,  als  an  der   Strasse, 
giebt  es  ni<'bt.     Der  Entwnrf  des  dentseben  Vereins  IrRgt  also  ^-hon, 
d(»m  Zwang  der  I'^nistanfle  folgcMid,  der  ben*s<»benden  engen  Baiiwoi^, 
welebe    niebt    mit   eiiuMu    Selilag<*    l)eseitigt    werden    kann,    gehftbrcTw! 
Reebnnng.     Der  auf  deni   internationabMi  Kongress  in  Wicn  von  Trelat 
genuM'bte   Vorsebhig,   die   obenMi    Stoekwerke  di^r  boben   Gt»lmnde  zn 
enteignen  nnd  niederzulegen,  wiinle  zwar  flas  Uebel  l)eseitigen  ;   abcr 
kein  Staat   un«l   keine  Gt*inein<b»  vermag  die  Geblniittel  aufznbringen, 
weleb(^   zur   Ansfiibrnng    einer   solcben    Enteignung   erforderlieb    sein 
wiinlen.     Die    in    vielen     Bauordnnngen    entbaltenen   B<\^tinimiiiigen, 
dasf<   ein    alicjuot^T   Tlieil   des  GrundstUcks,  etwa  ^  oder  J,   nnbebaiit 
bloilx^n  nmsse,  fallt  ni<»bt  niit   deni  bygienis<*lien   Interesse  ziiMammon, 
da  fiir  k»tzt(»reH  das  giinstigt*  Verliahniss  dvr  Hofraume  zur  Gebande- 
bobe,    niebt   das    Verbaltniss    d(»r    Hofraume    zur    Ghni!i(b»tuckf»gro»ie 
maassg(^lK;nd  ist.    Die  von  einig(*u  Sehriftstellern  empfoblene  Festnetzung 
riickwartiger   Bjiuflucbtlinien,  welclie  die    Gebftudetiefen   l>ejH;branken, 
also  das  Innere  des  Blocks  von   der  Bebauung  frei   balten  »o!lefi,  halt« 
ieb  nur  in  Aufmabmefallen  fiir  durcbfubrlwr. 

Beziiglich  <ler  inn(»r<*n  Gebaude-Einriobtungen  miid  Vorschriften 
erfonUnrlicb  iilwr  die  geringste  Hobe  der  Wobnranme  (2 '  5  oder  3"), 
b<»r  die  geringste  Licbtflacbe  der  FenHter  (y\y  oder  ^j  der  Ziinmerfllk'be), 
grosste  Zabl  der  iiber  einander  liegenden  Wobngescbos5»e  (4  oder  5) 
iiber  boebwasserfreie  und  gnindwasserfreie  Lngc  der  Wobnranme, 
iiber  den  Scbutz  gegen  aufsteigende  Feuebtigkeit,  iiber  die  Bescbaffen- 
licit  von  Wobnraumen  ira  Kellergeseboss,  iiber  Zabl  imd  Besebaffenheit 
der  Aborte,  der  Entwasserungs-  und  Leucbtgas-Leitungen.  Ieb  muw 
mioh    bier    damit    begniigen,    auf    den    obeu    erwUbnten    "'Entwnrf 
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reichiigemtzlicher  Yorachriften/'  HOwie  auf  die  Scbriften  Uber  Hausetit- 
wii««eruDg  von  W.  P.  Gerhanl  in  New- York  hinzuwoitjcm. 

b,  AnUliehe  Maaunahmen  negatiuer  Art. — Genet zlicho  oder  polieei. 
lidie  Yerbote  auf  clem  Gobiete  der  Wobnungsfrage  niud  eret  dann 
xiiltoig  und  k5nncn  aucb  erot  tbinn  wirkHani  8ein,  wenn  durcb  die 
vorbosebriebenen  poMitiven  MaasMiiabnien  die  EntKtebung  gesunder 
und  zweckmaseiger  Wolinungen  in  au8rt*icbender  Zabl  herboigefdbrt 
oder  geaiehert  ist. 

Die  ereten  l)eiden  Yerljote  l)etreffen  alsdann  clie  HerHtellung  von 
Bautim,  welcbe  gegeu  den  verOffeutliohten  Sta4ltlmuplHn  vei*8to88en, 
60wie  »olcber  Bauten,  welcbe  an  unfertige  StrtisMen  erriebtet  werden 
8ollen,  <l.  b.  an  Strassen,  in  welcben  fiir  den  Fabr-  und  Gebverkebr, 
fur  W»ss4Tznfubrung  und  Wasserabfiibrung  und  fiir  <lie  Beleuebtung 
noi'b  niebt  aui>reieben<l  odcT  nocb  gar  niolit  gef«)rgt  int.  Das  erst<»re 
Yerbot  bestebt  in  alien  Kulturstaaten  niit  wenigen  Aunnabnien,  d&s 
zweite  Yerljot  dagegen  ist  nocb  koineswegs  allgeniein  verbreitet.  In 
Pnni.ssen  ist  den  Genieinden  das  Recbt  vorlieben,  das  Bauen  an 
unfertige  Strassen  durcb  Ortxstatut  zu  verbieten.  AIxt  uIxt  (»ine 
blass  finanzbiireaukratiscbe  Handbabung  dies<»s  Yerlxiten,  deni  doch 
die  systenuitiscbe  Fertigstellung  ein(T  ausreicbenden  Zabl  von  Strassen 
f  ftr  den  Anl)au  gegeniibersteben  nittw<te,  bal>en  Hicb  leider  im  Allgemeinen 
die  preuH»iscben  StMdte  nicbt  erbolwn.  Das  Yerl)ot  wird  nandicb  in 
der  Kegel  nur  aui*ge«procben,  wenn  der  Baulustige  den  fiir  Heinen  Fall 
von  der  Gt^meinde  geforderten  Beitrag  zu  den  Herstellungskosten  der 
StraKse  zu  zablen  ablelint.  Im  Uebrigen  pflegt  nuin  das  Bauen  aucb  an 
unfertigen  Stnwwen  faHt  regelniiisHig  zu  gestatten,  fiir  <lie  Fertigstellung 
der  8traH.si»n  al)er  nicbt  dem  BauliediirfnisMe  wie  es  H(»in  niiisnte  vorauf- 
gebend,  sondern  nur  dem  Baul>ediirfniss<»  «*ebr  langsam  folgend,  Sorgo 
zu  tragen.  Diese  den  Ban  von  Wobnungen  molir  erscrbwerende  als 
fonlernde  Genieinde|X)litik  int  bygieniscb  durcbaus  nicbt  zu  billigen. 

Ein  drittes  Verl)ot  l)ezweckt,  die  Freibaltung  gewifwer  Stadtviertel, 
namentlicb  nolcber,  welcbe  fiir  offene  Bauweiw*  l)ei<tinimt,  wcilcbe 
wcgen  gartnerincber  Anlagen  oder  sonntiger  offt^ntlicluT  Pflanzungen  l)e- 
BonderB  fiir  rubigoH  Wobnen  aufgesucbt  werch^n,  w(?lcbe  Kranken-  oder 
Qenesungsanstalten  entlialten,  von  lastigen  Gewerl)eb(»triel)en.  Ausdiin- 
Htungen,  llaucb  und  Larm  konnen  die  Gesundbeit  und  Annebndicbkeit 
d<i8  Wobnens  erfabrungsgemfis8  ernstlicb  gefabrden  und  mancbe  bygieni- 
scben  Mimssregeln  unwirksani  macben.  Ein  ortlicb  l)e8c>branken<leK 
Verbot  <lerartiger  gewerblicber  Anstaltc^n  ist  dessbalb  gerecbtfertigt, 
namentlicb,  wenn  fiir  gute  gewerbliche  YorlxHlingungen  in  anden^n 
Stadttbeilen  seitens  der  Bebonlen  gesorgt  winl. 

Das  VerlK)t  des  Bi^wobneiiH  geHundbeitHscbadlicber  Baume,  8owie 
das  Verbot  dor  Wobnungs-UelM^rfiillung  und  die  Niederlegung  der- 
jenigen  gesundbeitsscbadlicben  Gebaude  und  Gt»baudegruppen,  welcbe 
niur  ilurcb  vftUigen  Neubau  zu  saniren  sind,  dies  sind  bygieniscbe 
Notbwemligkeiten,  da  die  scblecbten  und  tiberfiillt«n  Wobnungen 
nicbt  allein  fiir  die  Bewobner  unniittc^bar,  sondern  durcb  Ansteckung 
und  Ent.sittlicbung  aucb  fiir  die  Allgemeinbeit  vorderblicb  werden.  Der 
Neubau  gesunder  Wobnungen  und  die  Verbeaerung  schlechter,  alK»r 
nocb  gebrauebsfabiger  Wobngebaude  muss  natiirlicb  mit  diesen  Yerbotew 
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Hand  in  Hand  gehen.     Ob    dio  sehadliehe  Ueberfullung  schon  Tor- 

ImndiMi  ist,  wenii  (*im^  Faiiiilio  w'«»nig<T  als  20^**"*  Wohuranm  pro  Kopl 
besitzt,  cxlcr  ob  das  Vorhand^nsein  eine«  SchbifraumeH  von  lO***  pro 
Kopf  geiiiigt,  dax  lasst  sich  schworlidi  aiif  blossein  wuisensirhaftlidieu 
Wejro  f«»ststelh*ii.  Man  wird  iiiit  dein  \virths<rliaftlic'h  Erreirblwren  sich 
lH»giiugen  uiul  oiiie  aUmaliijc  (irsuiidiiiig  tier  dun*li  ortlirbo  Enqiicten 
festz!istelh*iul»*n  Woliniingsv<»rbaltiiisM»  austiflM^n  iuius*<»n. 

1).  Gesetzf/cffunf/.  —  Die  g^'scliildri-t^*!!  iK)sitivon  mid  iiegativen 
MHassn*<]:«'hi  d<M-  CJoinoiinlo  niid  <lrs  Staiits  siml  nur  ausfidirYmr  auf 
(Iriiiul  ciiHT  <'iitsj)rrch*'inN'Ti  (frs<*tzg«'bnng.  S<^*lis  ri«»S4:»tze  sind  es 
hanptsiicblich,  w<'U'Ih'  sicli  iiacb  <I(Mi  bi*<h<Tigoii  Erfabningeii  !in<i  iiaoh 
den    l^rathungiMi   der   hygiciiisclHMi   Verciiu*  als    iiothwcndig   em'iesen 

JialKMK 

ZuniU'hst  «Mii  Gc*s<*tz  iibcr  dii^  IVststoHnng  v<mi  Bauflucbtlinieu  niul 
B<'bainings|>liln<'n.  Das  priMissisrlu'  nnd  nu-lir  n<M*h  das  hossisi'he  CSt'St-U 
ilhvr  <lirs<'n  (logfuslaiid  ciitspHM-hfii  zitMuli^'b,  wvuu  nxwh  nu-lit  voll- 
koinnxMi,  dm  g<'snndlK*itli<'b<*n  Anior<b*nin<^<'n.  In  niaiicben  Staaten 
ist  di<vst»r  Zwt'ig  d(»r  (ifsctzgcbung  norb  wenig  ansgebildct,  in  anileivn 
bcrrscbt  nocb  ITiikbuluMt  nnd  VVillkiir. 

Das  Knt«'ignnngsg('s«'t7.  ist  glrifbfalN  in  ilon  nuMst^'n  Staaten  nofh 
nnvollkoninicn.  So  kann  man  /.  H.  in  PnMiss<>n  /war  das  zukiiuftige 
Striissi*nland  t'nb*ign<Mi,  nicbl  alMT  die  InOmnungNnnfabigen  Restgruud- 
stfu'ke  neben  dor  Strass<»,  (w»'K'be  in  der  Hainl  eigenniitziger  Besitzer 
den  Anban  bebindern  oiler  versrlileebtern)  unil  el)ensow*^nig  sulelie 
(3ebau<b'  nnd  (b^bandegin[)|M'n,  di'ren  J^'Sfitignng  ini  Iuten\s.se  der 
offentHeben  Gesnndbeit  gefiirdert  wenU'ii  nmss.  Fnuikivieb  und 
England  sind  anF  dieseni  Ue])iete  erfrenlieb  vorgesebritfcMi,  weiingleieli 
sowobl  di(*  beziigliebi'  franzosisi-be  (lesetzgebnng  als  die  engliseboii 
Torrens-  nnd  (/I'oss-Aets  <ler  weiteren  Entwiekebing  nnd  nanH^ntlicb 
der  wirksanieren  Kandbabnng  btMliirfen. 

Ebenso  notbwendig  ist  ein  (lesi'tz  iiber  die  olH*n  besproi'bono, 
banfilbige  Umlegung  nnd  Znsiiminenh'gnng  nnlK»bant(T  sta<ltiseber 
Grundstiicke,  sowie  (Mn  (lesi^tz,  welcbes  di<»  Anssebliossnng  lastiger 
Fabrikanlagon  aus  r(;inen  Wobnvierteln  ernioglicbt. 

Von  entselioidender  Wiebtigkeit  abor  sind  bygieniseb  dundnlacbte 
Ge.setze  iiber  das  Banen  und  uber  das  Wobnen.  Biuigi»setze  bositzen 
wobl  alle  Kultnrstaaten  ;  aber  noting  ist  den^n  Dnn*bsiebt  vera 
Standpunkto  der  offontlicben  Clesun<lb(^itspflege  und  die  allgemeine 
Festsetznng  der  abj  Mindestforderung  zu  beobaebtenden  bygienisoben 
Vorsebriften,  deren  Durcbbildung  nnd  Verscbarfnng  nwh  Ortliebein 
Bedurfniss  und  wirtbscbaftlicber  Erreiebbark(M*t  die  Pfliebt  <ler  einzeluen 
Gemeiuden  ist. 

Eine  bygieniscbe  Wohnungs-Gesetzgcbung  stebt  gegenwartig  in 
Deutschland,  in  Oesterreicb,  in  England,  in  Frankreich,  in  Italien  auf 
der  Tagesonbiung.  Dio  Frage  wird  niebt  versebwinden,  bis  sie  gel5st 
ist.  Sio  ist  oin  wiebtiger  Zweig  der  allgemeinen  sozialen  Frage. 
Allgemeine  gesetzlicbe  Vorsebriften  iiber  die  Vermiethung  und  die 
Benutzung  der  Wohnungen,  gegen  die  Uel)erfiillnng  nnd  Verwahrlosung 
derselben,  sind  tiberall  als  ein  Bediirfniss  der  Gegenwart  erkannt. 
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Es  wilrde  zu  weit  fiihren,  hier  des  Naheren  auf  diesen  wichtigen 
Gkgenstand  einzugehen.  Der  Zweck  dieses  Vortrags  ist  erfiillt,  wenn 
es  mir  gelungen  ist,  die  allgemeine  Aufyabe^  welche  uns  bei  der 
Erweiterung  und  dem  inneren  Ausbau  der  Stadte  gestellt  ist,  die 
hygienischen  Erfordernisse,  welche  Vorbedingung  sind  fiir  das  gesimde 
Wohnen  und  den  gesunden  Aufenthalt  in  unseren  Stadten,  sowie  die 
amtlichen  Maassnahmcn  positiver  und  negativcr  Art,  welche  zur 
Be£rie<ligung  jener  Erfordnornisse  geeignct  sind,  anuahern<l  darzulegen 
und  schliessUch  dii^  Hauptpunkte  anzugel)en,  iilier  welche  die  hi/gienische 
Gesetzgcbung  iin  h*tii<ltLschen  Ban-  und  Wohnungswescn  sich  zu 
erstrecken  hat.     Every  man  may  do  his  duty ! 


DISCUSSION. 

• 

'.  John  Slater  said  that  bo  large  a  sabject  could  not  be  disposed 
of  in  fifteen  minutes.  There  was  matter  sufficient  for  the  whole  sitting, 
and  even  for  an  adjourned  discussion.  The  great  difficulty  in  London 
was  its  enormons  size.  The  distances  in  continental  cities  wore  as 
nothing  to  those  in  London.  Nearly  all  the  continental  cities,  too, 
had  been  fortified,  and  the  disused  fortifications  could  be  best  utilised 
now  by  turning  them  into  boulevards  and  open  spaces.  Horr  Stiibben 
had  rendered  good  service  by  advocating  a  regulation  to  restrict  the 
height  of  buildings  in  narrow  thoroughfares.  Even  we  in  London  moved 
far  too  slowly  in  this  respect.  Herr  Stiibben  was  entitled  to  our  warmest 
thanks  for  coming  here  to  toll  us  what  was  being  done  abroad  for  the 
extension  and  internal  improvement  of  towns. 

Xr.  Sogers  Field  said  that  byelaws  for  the  regulation  of  buildings 
and  drainage  had  been  of  the  greatest  utility,  but  he  very  much 
questioned  whether  the  regulations  relating  to  houses  were  scientific.  In 
tho  littJe  town  of  Uppingham  he  had  seen  a  good  deal  of  the  working  of 
such  regulations  from  the  beginning,  and  he  found  quite  as  much  indirect 
advantage  from  them  in  tho  education  of  the  public  mind  on  sanitary 
qaestions  as  of  direct  advantage.  It  was  often  urged  that  byelaws  might 
be  serviceable  for  new  buildings,  but  how  about  tho  old  ones  P  The 
answer  suggested  by  his  experience  was,  that  if  once  the  principle  were 
adopted  by  the  people  generally,  it  would  be  applied  by  them  to  old 
buildings  as  well  as  to  new.  If  people  saw  it  was  to  their  advantage  they 
lYOuld  make  the  regulations  apply  to  both. 

Mr.  Thomas  Blaslull,  Superintending  Architect  to  the  London 
Connty  Council,  regretted  the  tendency  to  consider  the  question  as  too 
large  a  one  to  be  eflectively  dealt  with.  It  was  considered  by  many 
people  not  possible  to  make  an  old  town  perfectly  habitable.  The  question 
had  been  taken  up  by  faddists  and  inexperienced  persons,  which  accounted 
for  their  failure  to  find  the  solution.  If  approached  in  a  scientific  spirit, 
aud  backed  by  sufficient  funds,  there  was  no  reason  to  despair  of  a 
practical  solution  of  the  problem  being  found. 

Herr  Ludwig  Teeliner  (Budapest)  sagte,— die  Gesetze  und  Begeln 

die  uns  Herr  Stiibben  empfiehlt  und  die  er  selbst^in  Koln  so  gliinzend  zur 

Geltung  gebracht  hat^  sind  wohl  die  richtigen,  doch  lassen  sich  diese  nlcht 

so  leicht  iiberall  gleichraassig  anwenden,  und  fzwar  sind  wohl  Klima, 

Gewohnheiten  und  bestehende   Verhiiltnisse  von   grossem  Einfluss  auf 

die  Moglichkeit  der  Durchfiihrung.    go  konnen  diese  in  Stadttheilen^ 
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walobB  oft  aach  bistorisobe  Bedentang  h&ben,  aehwer  dorohgefuhri  werden, 
nod  siad  hierzu  mciBtenB  gowisse  Yorwaltensregeln  erforderlich,  die  aefar 
baufig  don  Widerstand  dcr  Bovolkcrung  beraasfordem  und  mit  nnge- 
wobnliclieii  finanziellen  Op  fern  vcrbanden  sind.  Die  scbadlicbe  IJeber- 
specolation  mit  Ban-Grundon  und  Hinauftroibang  der  Beicben  kann 
wobl  durcb  grossercs  Angebot  ermassigt  werden,  docb  ist  dies  mit  dem 
Nacbtbeil  Torbnndcn,  das  Strassen  nnd  Strassen-Einricbtimgcn  far 
grosse  Complexo  im  Yoraus  bergestellt,  ancb  erbalten  werden  miisseB, 
bevor  die  Yerbannnug  erfolgt,  und  dies  rertbeuert  die  empfobleoe 
Methodo.  Wo  moglicb  Rind  solcbe  Umanderungen  und  Erweitemngen 
popular  zu  macbeu,  und  Eingriffe  privatrecbtlicber  Natnr  nicht  zn 
forcireii,  wo  dicso  nicbt  uubedingt  notbwendig  sind.  Bei  Anlagen  yon 
Baumpflanzungon  ist  wobl  aucb  das  Klima  massgebend,  Basenflachen 
im  siidlicbon  Klima  nur  mit  grosson  Kosten  scbon  zu  erbalten.  Wo 
also  Ycrbaltnisse  und  Umstiinde  es  erlauben,  sind  die  empfohlenen 
Regeln  anzuempfebleii  und  werden  gtiwiss  zn  sebr  giinstigen  Resultaten 
fubren. 
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Hygiene  des  (honpes  d'Habitations  a  Bon  ICarche. 

PAR 

M.  Charles  Lucas,  Arcbitecte  a  Paris,  «fcc. 


Le 


Los  efforts  tontt's  actnclloraont  pour  reunir,  aux  abonls  d'une  gran* 
exploitation  on  <lans  certains  quartiers  (Pune  ville  industriello,  <lo«  babit- 
tions   de   divers   genres,  t^'lles  que    <les  maisons  a  etagea   compn^nai 
quelquefois  des  cbaral)n\s  garni(»s  ou  non   niais  toujours  plusieurs  lo< 
ments  par   etages,  et  des   petites    maisons,   isolees   ou    groupees,  mi 
affectees  cbacune  a  une   ou   d(Mix  families  an  plus,  entrainent,  oiiti 
Petude  genemle  des  dormees  dc^  riiygiene  propres  a  cbacun  de  ccs  mo<li 
d'babitation,  une  etude  partieuliere  des  donnees  <le  Tliygieno  speciales 
Tensemble  do  cos  liabit^itions  et  a  lour  groupemont. 

Cette  bygiene,  a  la  fois  publique  et  privee,  morale  m^me,  qui,  cr^ 
plus,  no  doit   pas    etre    etrangere  a  toute  preoccuptition  d'assurer  ^    ^*^ 
certain  cbarmc  i)ittores(iu(»  a  rensemble  des  babitations  a  crcer  non  p^^*"  ^* 
qu*a  toute  economie  realisable  par  suite  du  groupemont  de  ces  babi^  *^" 
tions,  se  rapporte  a  la  fois  aux  deux  grandes  divisions  : — I.  Crtatiofh        ^^. 
agrandissement  des  VlUcs ;  et  II.  Construction,  en  meme  temps  qu^ 
divers  alineas  du  programme  de  la  Section  YI. ;  car,  pour  ces  group' 
d'babitations  a  bon  mandie,  il  y  aura  a  se  preoccuper,  a  une  eehe^ 
restreinte,  il  est  vrai,  <les   espaces    libres  a  reserver  (A)  et  des   nu 
interieures  (B)  ;  toutes  les  conditions  d*une  bonne  constniction  devroi 
y  etre  soigneus(»m(»nt  recborcbees ;  dc»  plus,  ces  groupes  participeront 
la  fois  des  babitations  particuli^res  (C)  et  des  babitations  commun< 
(D)  ;  enfin,  si,  eomme  il  est  desinible  de  le  voir  realiser,  des  loeau: 
industriels  (E)  et  quelques  batiiuents  publics  (F),  locaux  et  b/ltimenti 
reserves  h  Tusage  seul  des  babitans  des  groupes  ainsi  cr6es,  viennent:^ 
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faire  de  ces  ensembles  d'lmbitations  k  bon  marehe  comme  un  quartier 
dans  line  ville,  aucune  des  preoccupations  qui  ont  si  judicieusement 
inspire  les  anteurs  du  programme  de  la  section  VI.  (Architecture  appli- 
quee  a  Thygi^ne)  ne  devra  rester  6trang^re  k  cette  etude. 

C'est  done  uue  vue  d' ensemble  des  nombreux  points  que  soul^ve 
rhygiene  du  groupement  des  divei*s  genres  d'habitations  a  bon  marehe 
qne  Tauteur  se  propose  d*exposer,  vue  d'ensemble  dont  il  s'efforcera  de 
preciser  les  donn^es  multiples  par  iXe^^  exemples  pris  sur  des  types 
existants. 


-^-^o<vo 


DISCUSSION. 


r.  Wm.  White  said  the  question  of  rent  must  always  depend  on 
the  valao  of  land,  and  whatever  could  be  done  to  get  land  at  a  lower  price 
should  be  within  the  question. 

Mr.  H.  H.  StathAin  referred  to  a  point  not  hitherto  touched  upon, 
the  spacing  between  blocks  of  dwellings.  The  building  of  high  blocks  in 
order  to  make  the  most  cf  the  value  of  the  ground,  unless  the  buildings 
were  spaced  proportionally  farther  apart,  was  just  as  much  overcrowding 
as  cramming  people  together  in  lower  buildings  in  narrow  streets.  More- 
over, the  high  buildings,  unless  far  enough  apart,  shut  out  the  sunlight 
from  each  other.  Light  was  most  important,  and  in  some  collections  of 
blocks  in  London  this  consideration  has  been  flagrantly  neglected. 
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Thomas  Blashill,  F.R.I.B.A.,  Superintending  Architect  to  the 

Loudon  County  Council. 


The  right  and  the  duty  of  the  piiblic  authority  to  make  and  to 
Enforce  regulations  for  the  construction  of  habitable  buildings,  with 
X^roper  regard  to  their  hctalthy  occupation,  have  l>een  recognised  in  this 
^^iountry  by  many  special  Acts  of  Parliament  affecting  the  metropolis 
^nd  our  larger  towns,  and  also  by  the  Public  Health  Act,  which  is 
applicable  wherever  the  density  of  a  population  renders  such  regulations 
Xiecessary.  The  laws  of  other  countries  generally  recognise  the  same 
^*"ight  and  duty. 

The  chief  structural  conditions  of  a  liabitable  building  which  are 
^"^ecognised  as  being  necessary  for  its  healthy  occupation  are  these  : — 

1.  It  must  stand  upon  a  site  the  subsoil  of  which  is  natunvlly  dry, 
or  is  properly  drained  and  free  from  impurity ;  and  effective 
means  must  be  taken  to  prevent  the  admission  of  air  from  the 
soil  into  the  building. 
I    p.  1921.  C 
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2.  Tho  building  materials — particularly  the  bricksy  the  mortar,  and 

tho  plastiT  of  thti  walls — must  l>e  of  good  quality,  «o  that 
noithor  moisture  nor  impure  air  can  be  admitted  through  them 
into  the  buihling,  and  means  must  be  taken  to  prevent  the 
moisture  from  the  ground  rising  up  the  walls. 

3.  All  parts  of  the  building,  and  not  merely  those  parts  whidi  are 

actually  inlmbited,  must  l>e  properly  ventilated  and  lighted, 
th(^  liabitable  rooms  l>eing  of  sufficient  size  and  particularly  of 
sufficient  height. 

4.  Provision    must  l>e   made   for  the   removal  of  refuse,  whether 

solid  or  li(|ui<l,  from  the  building,  and  from  it,s  near  neighbour- 
hood, l)efore  this  refuse  In^gins  to  jwllute  the  air. 

In  order  tx)  show  how  these*  matt(*rs  mav  be  dealt  with  bv  law,  I 
will,  in  the  first  place,  give  the  regulations  which  are  now  in  forci* 
in  Lon<lon  and  applicable  to  each  of  these  necessary  structural 
conditions. 

The  M(»tropolitan  Buihlings  Act  and  the  Metrojwlis  Local  Manage- 
nuMit  Act  were  jMissed  in  1855,  and  have  been  since  amended  by  several 
Acts,  som<»  of  which  give  to  the  London  County  Council  a  limited 
|M»wt»r  of  nudcing  byelaws.  So  far  as  these  Acts  and  byelaws  relate  to 
buildings,  they  an*  chietly  intt»nded  to  provide  for  the  sound  construction 
of  \\'alls  and  the  prevention  of  fires.  The  regulations  that  relate  to 
health  as  affected  by  construction  are  few  and  not  very  efficient  for  their 
purpose*. 

As  n^gards  the  sites  of  buildings,  the  byelaws  made  under  the 
Amendment  Act  of  187H  nnpiire  that  they  shall  Ix;  ck^ared  of  any 
material  impregnat4»d  or  mixed  with  fa>cal,  animal,  or  vegetable  matter, 
dust,  or  slop,  or  other  refuse  with  which  they  have  l)e<»n  fille<l  up  or 
covered,  and  the  holes  thus  form(*d  must  Ik*  filled  up  with  "  hard  brick 
or  dry  rubbish."  Tlie  Amenelment  Act  of  1890  empowers  the  c*ouncil 
to  make  byelaws  regulating  th<*  mode  in  which  any  excavation  made 
within  3  feet  of  a  building  shall  Ix*  filled  up.  Tlie  object  is  to  cU^r 
the  site  from  impurity,  but  wiien  I  say  that  the  existing  byelaws  were 
found  insufficient  to  prevent  the  erection  of  houses  upon  a  disuseil 
cemetery  filled  up  by  interments,  some  idea  may  l>e  formed  of  the 
difficulties  that  l)eset  the  makers  of  n*gulations  for  siuiitary  })urposes. 
Under  the  Public  Health  Act,  1875,  certain  byelaws  have  l)een  frame<l 
by  the  Lo<!id  Govermnent  Bojird  applicable  to  the  crises  of  urban  and 
rund  sanitary  authorities,  and  these  are  now  generally  adopted  outside 
the  metropolis,  with  or  without  uuxlifications  Siinctioned  by  that  Boanl. 
The  new  byehiws  of  the  city  of  Manchester,  approver!  in  1890,  prolwibly 
give  their  l)est  and  most  modern  form.  They  recjuire,  in  ad<lition  to 
the  removal  of  any  impure  material  from  the  sit^*,  the  removal  of  any 
such  matter  as  may  have  l)oen  deposit<»d  upon  the  site,  but  they  are 
silent  as  to  the  fiUing  up  of  any  holes  left  by  the  excavation. 

The  Metropolitan  Regulations  make  no  provision  for  the  drainage 
of  a  site  that  is  naturally  tlamp.  The  Model  Byelaws  pnmde  that  the 
subsoil  shall  Ix^  drained  with  (»arthenware  field  pipes,  which  shall  Ix* 
trapped  and  ventilated  at  their  junction  with  the  foul  drain  of  the  house. 
In  a   district   where  nnich  of  the  subsoil   ha<l  been  excavated  for  the 
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removal  of  clay  and  gravel  a  byelaw  was  approved  prohibiting  the 
erection  of  a  building  until  a  layer  of  sound  and  suitable  material 
sufficient  to  elevate  the  site  to  an  adec^uate  height  liad  been  deposited 
thereon.  It  seems  genendly  desirable  to  treat  a  site  that  is  naturally 
damp  or  soaked  in  moisture  in  this  way,  for  an  ordinary  field  drain  is 
not  permanently  efficient,  and  there  is  no  security  that  the  trap  will 
always  prevent  the  passage  of  foul  air  into  a  porous  subsoil. 

The  Metropolitan  Byelaws  require  that,  unless  a  site  is  gravel, 
sand,  or  natural  virgin  soil,  it  sliall  be  covered  with  a  layer  of  goo<l 
concrete  6  inches  thick,  and  smoothed  on  the  upper  surface.  This 
concrete,  which  is  usually  made  with  lime,  is  of  very  little  practical 
utility,  and  the  exception  of  certain  kinds  of  site  is  very  unfortunate. 
The  Model  Byelaws  admit  of  no  exceptions,  and  require  the  site  to  be 
covered  vrith  asphalte  or  with  a  6-inch  layer  of  good  cement  concrete 
ramme<l  solid.  The  object  l)eing  to  prevent  the  admission  of  ground  air 
into  the  house,  this  cement  concrete  should  be  either  asphalted  or  grouted 
on  the  surface  with  cement  properly  smoothed,  as  even  the  best  concrete 
will  allow  the  passage  of  moisture  and  of  air.  The  Metropolitan 
Bvelaws  are  silent  as  to  ventilation  under  the  wooden  floors  of  the 
lowest  story,  but  the  Manchester  ByeUiws  provide  for  a  ventilated  space 
beneath  the  floor  timbers.  I  have,  however,  long  been  convinced  that 
there  ought  to  be  no  wooden  floors  of  the  ordinary  construction  in  the 
lowest  story  of  a  house,  an<l  no  space,  ventilated  or  unventilated.  The 
air-inlets  are  invariably  stopped  up  to  prevent  cold  and  draughts,  and, 
at  the  best,  the  space  must  be  a  means  of  introducing  stagnant  or  ground 
air  into  the  house.  If  brick  or  stone  paving  would  Ikj  too  cold,  floor-boards 
1^  inch  thick,  Burnettized  or  Kyanized,  may  be  nailed  to  narrow  flUets 
eml>e<lded  in  the  concrete  about  3  feet  apart,  or  they  may  be  nailed  to  a 
layer  of  coke  breeze  and  cement,  concrete,  or  the  ordinary  wood  flooring 
blocks  may  be  used.  Thus  the  cost  of  excavation  and  of  floor  timbers 
may  be  saved,  and  a  solid  imper>dous  floor  obtained. 

Burnt  bricks  and  bad  mortar  permit  th(i  passage  of  moisture 
through  walls.  Mortar  and  plaster  mixed  with  putrid  or  earthy  matter 
increase  this  mischief  and  pollute  the  air.  The  Metropolitan  Buildings 
Acts  and  Byelaws  demand  good,  hard,  sound,  well-burnt  bricks,  and 
mortar  composed  of  fresh  burnt  lime  or  cement  and  clean  sharp  saii<l  or 
grit  **  without  earthy  matter."  This  last  \iv\\\  is  very  important,  for 
earthy  matter  can  be  easily  detected  by  the  eye  and  separated  by  analysis. 
The  London  Council  General  Powers  Act,  1890,  gives  power  to  the 
Council  to  regulate  the  composition  of  plaster,  which  hitherto  could  l)e 
made  chiefly  of  foul  road  scrapings  or  garden  mould.  The  materials 
demanded  will  be  generally  similar  to  those  required  for  mortar. 

The  provision  of  a  damp  course  near  the  l)ase  of  a  wall  is  most 

important.     The   Metropolitan    Byelaws   demand   that   it   shall   be  of 

'*  asphalte  or  other  material  impervious  to  moisture "  placed  one  foot 

fi^bove  the  level  of  the  ground  in  external  walls,  and  six  inches  below  the 

lowest  floor  in  internal  and  party  walls.     Thus  in  external  walls  there  is 

*^o  provision  against  the  passage  of  damp  at  the  level  of  th(»  ground  or 

below  that  level.     The  Manchester  Byelaws  require  a  damp  course  of 

*^eet  lead  of  four  pounds  to  the  inch,  asphalte  half  an  inch  thick,  or 
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slates  laid  in  cement,  or  of  other  material  impervious  to  moisture  benetth 
the  lowost  timbers  and  at  the  level  of  the  surface  of  the  ground.  If  the 
lowest  floor  is  to  l)e  l>elow  the  surface  of  the  ground  the  external  wall 
must  be  double,  ha\'ing  a  cavity  of  two  inches  between  the  outer  and 
inner  portions  and  extending  from  the  base  of  the  wall  to  the  surface  of 
the  ground,  with  one  (Lunp  course  at  the  l)ase  of  the  wall  and  another  at 
the  top  of  the  cavity.  The  Model  Byelaws  suggest  that  the  cavity 
shouhl  extend  to  six  inches  alwve  the  surface  of  the  ground,  and  even 
tliat  is  hardly  enough  to  provide  against  the  splashing  of  rain.  The 
least  that  should  he  demanded  is  an  outer  covering  or  rendering  of  the 
wall  with  asphalte  or  some  efFiH.*tual  material  carrie<l  down  from  the 
damp  course  which  is  al>ove  the  ground  to  a  damp  course  that  is  below 
the  floor.  But  it  would  not  l)e  verv  unreasonable  to  demand  that  the 
whole  of  the  lowest  part  of  the  wall,  up  to  a  height  of  twelve  inches 
above  the  ground,  should  be  built  of  hard  bricks  bedded  in  cement 
mortar,  as  is  very  usual  in  good  work.  There  does  not  appear  to  be 
any  legal  authority  at  present  for  demanding  a  dry  area,  or  even  an 
external  coating  for  the  protection  of  the  lower  part  of  a  wall,  these 
matters  not  forming  part  of  the  wall. 

The  supply  of   light  and  fresh   air  to  habitable  rooms,  and  the 
provision  of  sufficient  air-space  may  l)e  secured  by  requiring  that  the 
rooms  be  made  of  ade<iuate  size,  and  particularly  of  sufiicient  height— 
and  that  they  have  suitable  windows  overlooking  open   sjiaces.    The 
MetroiK)litan  Buildings  Act,  1855,  provides  that  unless  all  the  rooms  in  a 
dwelling-house  can  be  liglitetl  and  ventilated  from  a  street  or  alley  ad- 
joining, it  shall  have  in  the  rear  or  on  the  side  an  open  space  exclu- 
sively belonging  to  it,  meiisuring  100  square  or  superflcial  feet.    But 
it  has  l>een  legally  decided  that  the  light  and  ventilation  n(?e<l  not  come 
directly  from  the  outside,  and  if  they  are  admitted  through  another  room 
no  oi)en  space  nec»d  l)c  provided.     If  the  open  space  is  prorided  there  is 
no  power  to  secure  that  any  room  shall  be  lighted  or  ventilate<l  from  i*^* 
The  Amendment  Act  of  1882  requires  that  every  new  dwelliug-hottS* 
erected  upon  a  site  not  previously  oc(Mipie<l  in  whole  or  in  part  by  ^ 
building  shall  have  directly  attached  th<»reto,  and  in  the  rear  therec^*^' 
and  extending  throughout  it.s  entire  width,  an  open  space  of  not  le^^ 
than  150  sqimre  feet.     If  the  frontage  exceeds  15  feet  in  length,  the  spac^ 
must  measure  200  square  feet,  a  frontage  over  20  feet  must  have  an  ope-^ 
space  of  300  square  ft»et,  and  a  frontage  over  30  feet  must  have  a  spac^ 
of  450  square  feet.     But  it  is  permitted  to  cover  the  whole  of  this  space::^ 
with  buildings  not  higlu^r  than   the  ceiling  of  the  ground  floor  storey  o^ 
the  main  structure.     In  many  cases  this  is  very  inadecpiate.     The  Model 
Byelaws  fix  the  size  of  the  oi)en  spiu^e  at  a  minimum  of  150  squan*  feet 
but  increase  the  area  in   proi)ortion  to  the  height  ami  length  of  the 
house.     In  anv  case  the  distance  from  the  rear  of  the  house  across  the 
open  space  must  be  not  less  than   10  feet,  but  if  the  house  is  15  feet  in 
height  the  distance  must  l>e  15  feet — if  the  height  is  25  feet  the  dLstanoe 
must  be  20  feet — and  for  35  feet  or  mon*  of  height  the  distance  must  be 
25  feet,  and  these  widths   must  be  carried  all  along  the  rear  of  the 
building.     These  byelaws  also  enforce  open  spaces  in  front  of  dwelling- 
houses,  and  a  similar  result  is  obtained  by  the  Metropolitan  B^ulations 
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which  fix  the  widths  of  streets  and  the  heights  of  buildings.  These 
Model  Byelaws  also  (k^niand  that  every  room  shall  have  a  window 
measuring  one  tenth  of  the  area  of  the  floor,  and  one  lialf  of  it  must 
open  so  that  the  opening  extends  to  the  top.  This  window  must  over- 
look an  open  space.  And  if  a  room  has  no  fireplace  it  must  have  a 
ventilating  opening  or  shaft  of  100  square  inches  in  area.  The  Berlin 
B^ulations  of  1887  provide  that  lobbies,  vestibules,  and  corridors  that 
have  no  windows  must  have  tubes  or  pipes  for  ventilation.  It  is  difficult 
to  fix  by  law  the  size  of  a  habitable  room.  The  Metropolitan  Building 
Act  requires  that  ever)'  habitable  room  shall  be  7  feet  high  in  every 
part,  except  rooms  in  the  topmost  story,  which  must  be  7  feet  high 
over  one  half  of  their  area.  If  in  a  basement,  they  must  have  (in  accord- 
ance with  the  Metropolis  Locuil  Management  Act)  1  foot  of  their 
height  above  the  adjoining  footway  with  an  open  area  3  feet  witle 
along  the  front. 

But  the  building  regulations  adopte<l  by  the  London  County 
Council  for  artisans*  dwellings  that  are  built  ui)on  the  land  which 
it  has  to  devote  to  that  purpose,  indicate  the  views  of  that  body 
as  to  the  proi)er  sizes  of  <iwelling-rooms  for  the  lowest  class  of  the 
populatioTi  that  inhabits  separate  ten(»ments.  The  assumption  is  that 
the  average  population  will  be  two  persons  i>er  room,  and  the  standard 
height  of  rooms  is  to  be  9  feet.  A  one-roomed  dwelling  is  not 
to  be  of  a  less  area  than  144  square  feet ;  in  a  two-roomed  dwelling 
the  aihlitional  room  is  to  measure  at  least  9G  feet  square ;  and  in  a 
thnje-roomed  dwelling  the  third  room  is  also  to  be  of  this  size.  Base- 
ment rooms  arc  not  to  bo  sunk  mon;  than  3  ftjct  below  the  adjoining 
[lavement,  and  waterdosets  an*  not  to  be  immediately  accessible  from 
dwelling-rooms.  These  closets  are,  in  those  dwellings,  generally  so 
arranged  with  regard  to  the  scullery  that  a  current  of  air  will  pass 
to  the  other  rooms  through  the  s(*ullery  and  not  through  the  closet. 
The  Mo<lel  Byelaws  provide  that  the  closet  shall  adjoin  an  external 
wall,  and  shall  have  a  window  measuring  2  feet  by  1  foot,  also  a 
ventilating  air-brick  or  air-shaft ;  but  no  regulations  can  secure  these 
contri>'ances  from  being  stopped  up  by  the  occupiers.  It  is,  I  think, 
a  source  of  evil  to  assume  that  a  watercloset  must  be  a  foul  place,  and 
to  trust  to  remedial  precautions  which,  in  practice,  will  never  be  taken. 
A  closet  should,  by  its  construction,  be  rendered  so  free  from  impure  air 
that  nothing  beyond  a  window  should  be  necessary  to  keep  it  sweet. 

The  last  item  I  have  to  notice  is  the  structural  measures  necessary 

for  the  remoxTil  of  refuse  from  the  house.     The  modern  practice  being 

to  take  all  the  liquid  refuse  of  town  houses  into  a  public  sewer,  no 

question  of  cessjKyol  construction  can  arise  where  sewers  exist,  and  a 

cesspool  cannot  in  any  case  be   constructed   in   or  near  to  a   house. 

Questions  of  house  <lrainage  will  be  dealt  with  in  another  department 

of  this  Congress,  and  we  luvve  only  to  notice  the  structural  means  of 

getting  liquid  refuse  into  the  drain.     There  are  in  the  metropolis  no 

very  precise  regulations  for  that  pmrpose,  but  byelaws  are  now  under 

consideration.     The  Model  Byelaws  require  that  the  soil-pipe  from  a 

ckwet  or  slop  sink  shall  be  fixed  outside  a  house,  and  shall  be  thoroughly 

ventilated.     The  waste-pipe  from  a  bath,  lavatory,   or  ordinary   sink 
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must  discharge  outside  the  building  over  a  channel  leading  to  a  trapped 
gully  IS  inches  distant.  But  there  is  no  provision  for  a  trap  under  the 
sink,  which  is  necessary,  and  there  is  no  satisfactorj  provision  for  the 
tnip  which  forms  part  of  the  closet  apparatus. 

An  earth-closet  must  l>e  lighted  and  ventilated,  as  in  the  case  of  a 
watercloset,  but  I  think  no  earth-closet  should  be  permitted  within 
a  building,  though  with  proper  arrangements  it  may  lie  placed  cloiie  to  a 
building.  Privies  and  ash-pits,  where  they  are  permitted,  must  be 
placet!  6  feet  from  a  building,  and  100  feet  from  any  source  of  water 
supply.  The  Model  Byelaws  give  detailed  regulations  as  to  these 
matters.  Ashpits  (or  <iustbins)  for  "  dust,  ashes,  nibbish,  and  dry 
refuse,"  must  be  built  of  brickwork,  and  may  .contain  6  cubic  feet, 
or  such  less  amount  as  may  be  equal  to  the  accumulation  of  one  week. 
This  is  a  great  source  of  e\'il,  for  the  kitchen  refuse  has  to  be  mixed 
with  it.  In  the  city,  which  forms  rather  over  a  s<}uare  mile  of  the 
metropolis,  this  refuM*  is  collected  daily,  and  no  accumulation  beyond 
one  or  two  djiys  ought  to  l)e  permitted.  I  think  that  kitchen  refuse 
should  not  Ik?  mixed  with  the  ordinary  iXty  refuse,  such  as  dust,  ashes, 
and  hard-core ;  the  mixtun*  sjwils  both  articles,  producing  a  putrid 
mass  that  is  unmanageable,  and  of  little  value. 

I  have  now  given  the  details  of  those  structural  regulations  which 
in  this  country  have  been  generally  consideretl  necessarj'  for  ensuring 
the  healthy  condition  of  a  house,  together  with  a  few  obser\'ation8 
thereon.  Had  time  permitted  I  should  have  been  glad  to  compare  our 
regulations  with  those  in  force  in  the  chief  continental  countries,  some 
of  which  are  very  elaborate,  but  I  hope  that  these  will  be  adequately 
bi*ought  out  <iuring  this  Congress. 

The  structural  conditions  of  a  healthy  house  do  not  appear  to  be 
numerous,  but  they  are  exceedingly  difficult  to  define  so  tliat  they  can 
be  cl(»arly  understood  and  enforced  by  law.     It  ought  not  to  be  possible 
to  build  a  house  in  which  the  conditions  necessary'  to  healthv  occn- 
pation  are  >nolated.     Indeed,  this  can   be  preventetl  where  the  Mode^ 
Byelaws  are  in  operation,  which  forbid  the  occupation  of  a  house  unti  J- 
it  has  been  certified  to  be  fit  for  human  occupation.     But  if  this  care  i 
necessary  in  a  new  house,  its  necessity  can  hardly  be  disputed  in  the  case^ 
of  old  houses,  where  the  conditions  are  notoriously  unsatisfactory.     It 
has  been  proposed  to  bring  these  houses  gradually  under  inspection  by 
fixing  a  period  after   which   the  public  authority  will   be   authorised 
to   inspect   and  order  the  amendment   of   defects.     This  is  a   matter 
which,  both  as  to  regulations  and  as  to  inspection,  will  demand  the 
greatest  care  and  caution.     If  it  is  established,  it  should  apply  to  all 
houses  without  distinction  of  size  or  of  the  class  of  their  occupiers,  so 
that  the  whole  population,  the   interest   of   which,  as  regards  health, 
is  common  and  cannot  be  divided,  should  be  protected  by  public  law 
from  evils  over  which  individuals  can  have  but  little  control.      And 
amongst  the  many  sources  of  sickness  and  premature  death,  we  should 
be  freed  from  those  which  spring  from  the  faulty  construction  of  the 
house. 
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DISCUSSION. 

ProfeBSor  AitcMson,  A.R.A.y  said,  with  regard  to  the  sanitarily- 
oonstmcted  dwelling-houses,  they  were  probably  used  by  mechanics  or 
persons  who  might  be  looked  upon  as  the  aristocracy  of  labour.  But 
probably  half  the  population  of  London  did  not  earn  more  than  abont  10«. 
a  week,  and  all  these  regulations,  providing  for  sand,  well-burnt  bricks, 
mortar,  best  burnt  lime,  asphalte,  and  all  sorts  of  things,  were  absolutely 
impossible,  as  these  people  could  not  pay  the  rent  for  such  dwellings. 
But  something  must  be  done  to  render  the  habitation  of  the  poor  possible. 
He  did  not  see  what  could  be  done  unless  the  wages  were  to  be  raised, 
but  that  was  a  question  of  population,  and  at  present  people  were  willing 
to  work  at  the  lowest  wage  to  avoid  starvation.  For  the  houses  of  the 
largest  class  of  persons  in  large  towns  there  was  much  difficulty  in 
meeting  most  of  these  requirements,  for  the  speculative  builder  knew 
perfectly  well  that  his  houses  wore  useless  unless  they  could  be  let  at  a 
certain  price.  The  consequence  was  that  every  kind  of  bad  material  and 
bad  workmanship  was  put  into  requisition  ;  and  every  attempt  was  made 
to  outwit  those  who  were  appointed  to  see  to  the  carrying  out  of  the 
regulations. 

Xr.  Coard  8.  Fain  (Liverpool, j  said  they  were  all  fully 
acquainted  with  the  fact  that  it  was  a  greater  difficulty  to  enforce 
byclaws,  however  excellent  in  themselves  they  might  be,  than  to  make 
tbem.  All  of  them  who  bad  had  anything  to  do  with  the  superintendence 
of  buildings  must  know  how  utterly  impossible  it  was  to  get  the  byelaws 
carried  out  if  the  builder  was  short  of  money  or  otherwise  unable  to  do 
his  duty.  He  thought  that  the  official  of  the  loi'-al  authority  should  be 
jointly  appointed  by  the  Local  Grovemment  Board  and  the  rural  or 
orbiin  sanitary  authority.  They  all  knew  that  the  general  public  was 
utterly  indiflerent  to  what  was  going  on.  The  local  authorities  were,  to 
a  large  extent,  composed  of  people  directly  interested  in  not  carrying  out 
the  regulations.  One  might  be  as  smart  as  possible,  but  he  would  back  the 
jerry  bailder  against  the  smartest.  Unless  one  actually  sat  upon  the  job, 
it  was  impossible  to  compete  with  him  ;  he  would  cheat  them  under  their 
very  noses,  and  the  local  authorities  backed  him  up  for  many  reasons. 
One  member  might  be  the  owner  of  a  great  property ;  another  element 
in  the  local  authority  was  usually  the  speculating  builder  ;  and  it  was  most 
difficult  for  the  official,  however  honest  he  might  be,  to  fight  against 
these  influences.  That  difficulty  should  be  removed,  and  he  thought  the 
adoption  of  the  suggestion  he  had  made  would  remove  it,  the  more  so 
as  another  difficulty  in  getting  the  byelaws  carried  out  was  the  frequent 
inefficiency  or  ignorance  of  the  official.  He  was  referring  to  small  com- 
munities of  from  2,000  to  6,000  inhabitants,  just  large  enough  to  demand 
the  services  of  a  sanitary  official.  A  carpenter,  possessed  of  no  particular 
knowledge,  was  appointed  as  surveyor,  and  he  had  come  across  a  surveyor 
recently  who  was  not  even  acquainted  with  the  byelaws.  The  law  could 
not  make  a  man  honest,  but  it  could  insure  the  appointment  of  a  competent 
man. 

Dr.  Q.  B.  Longstaff,  Member  of  the  London  County  Council,  felt 
some  hesitation  in  rising  in  the  presence  of  so  many  experts  of  whom  he 
expected  to  seek  information  rather  than  to  aflord  them  any.  It  was 
important  that  architects  should  give  information  to  individuals  like 
himself  as  to  what  were  really  the  essential  points  in  building  legislation 
to  aim  at.    He  would  recommend  them  to  throw  aside  all  minor  matters. 
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bat  to  figlit  for  those  of  great  importance.    Thua  ho  woald  like  to  have 
the  general  opinion  of  architects  npoii  Mr.  Blashiirs  proposal  to  construct 
the  ground  floor  with  concrete  and  wood,  a  suggestion  which  ho  thonght 
was  quite  a  new  one.     If  wood  was  used  at  all,  it  should  be  placed  on 
concrete  iHrect.     The  advantages  were  clear  enough,  but  he  wanted  to 
know  whether  such  a  floor  was  practicable  and  durable,  and  whether  a 
nuisance  would  not  arise  from  the  decay  of  the  wood  P    It  would  be 
impossible  to  compel  the  people  in  London  to  live  on  concrete  or  stono 
or  any  similar  material.      They  should  have  an  impervious  floor,  but 
covered   with  wood  or   other  non-conducting  material.      The  greatest 
difficult^'  was  the  great  respect  which  Englishmen  always  showed,  and 
rightly  showed,  for  vested  interests,  but  the  question  arose  whether  the 
consideration  of  these  vested  interests  had  not  gone  too  far.     The  Act  of 
Parliament  of  1855  gave  many  powers  to  the  governing  body  of  London 
to  carry  out  provisions  in  all  buildings  whicli  were  not  erected  previously, 
but  a  long  time  had  elapsed  sinco  then.     People  had  learnt  something, 
and  the  question  was  whether  it  was  not  time  to  strike  out  the  existing 
clauses  exempting  all  houses  erected  prior  to   1855.     They  should  also 
insist  upon  suitable  open  spaces,  whether  the  sites  had  been  occupied 
previously  to  1855  or  not.    In  should  not  be  allowable  to  pull  down  an 
ancient  street  and  build  a  now  one  of  the  same  width,  or  to  build  a  neir 
house  on  the  site  of  an  old  one  covering  the  same  or  a  larger  area  up  to 
an  indefinite  height.     Guides  on  these  points  would  bo  of  very  great 
value.      It  was  common    knowledge,   ho    supposed,   that    the   Govern- 
ment had    promised  to  bring    in  a  Bill   for  the  Consolidation  of , the 
Metropolitan  Buildings  Acts,  and  that  a  Oommittco  of  the  County  Council 
would  probably  be  employed  for  many  months  to  come  in  considering  the 
details  to  be  proposed  to  the  Government. 

Xr.  Edward  Bendy  Chnirman  of  tho  East-End   Dwellings  Com- 
pany,  said  that    in  the  model  byelaws  as  sketched  out  by  Mr.  Blashill, 
ho  found  little  to  object  to,  and  nearly  all  the  regulations  he  had  suggested 
were  such  as  an  honest  person  doing  his  duty  might  very  well  submit  to 
carry  out.     But  there  was  tho  difficulty  that  a  great  number  of  people 
who  went  in  for  building  speculation  did  not  very  much  care  what  sort  of 
houses  they  put  up  as  long  as  they  could  erect  them  at  tho  least  possible 
cost.     It  was  a   matter  of  extreme    difficulty  to  secure   that  byelaws, 
however    excellent    in   themselves,   should  be   positively   enforced   and, 
carried  out  by  those  whose  duty  it  was  to  see  them  carried  out.     At  the 
present  moment,  however,  they  did   not   discuss   tho  difficulties  to   be 
overcome,  but  what  the  ideas  were  as  to  framing  our  byolaws.     There  was 
nothing  unreasonable  in  the  suggestion  implied  by  Mr.  Pain  in  the  open- 
ing of  this  discussion,  but  he  could  not  agree  with  all  that  had  been  said 
about  houses  erected  previous  to  1855,  and  some  of  the  suggested  difficul- 
ties did  not  exist.     He  should  be  sorry  to  think,  with  Professor  Aitohison, 
that  only  10«.  a  week  was  earned  by  tho  average  London  working  man. 
He  would  like  to  know  where  he  had  obtained  that  figure,  seeing  that, 
from  his  own  observation,  it  must  bo  very  far  from  the  exact  truth.    He 
did  not  think  that  the  conclusion  arrived  at  by  Mr.  Charles  Booth  in  his 
book  on  London  life  was  very  wi'ong,  according  to  which  there  was  a  large 
number  of  people  earning  from  15«.  to  18«.  a  week.     It  was  very  difficult 
to  settle  the  question  how  such   poople,  who  could  only  afford  to  pay 
2tf.  6(2.  to  3«.  a  week  for  rent,  rates,  and  taxes,  could  best  be  lodged.     The 
company  with  whom  he  was  connected  had  made  some  attempts  in  that 
direction,  and  had  found  they  had  rooms  for  people  of  that  class  which 
would  be  found  to  satisfy  Mr.  Blashill's  suggested  byela>vs,  varying  ft-om 
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3#.  6d.  to  2».  Qd,  and  2«.  a  week.  They  had  been  able  to  pay  their  share- 
holders a  dmdend  of  4  per  cent.,  which  was  now  likely  to  reach  as  much 
as  5  per  cent.  They  did  not  confine  themselves  to  buildings  of  that  class, 
bnt  catered  also  for  people  who  could  afford  to  pay  considerably  higher 
rents.  He  ought  to  mention  thac  most  of  the  sites  upon  which  their 
honses  were  built,  and  which  had  been  cleared  by  the  Metropolitan 
Board  of  Works  or  by  the  County  Council  under  the  Artisans'  Dwellings 
Act,  they  had  acquired  at  a  rate  very  much  below  the  strict  market  value. 
When  he  spoke,  therefore,  of  having  to  a  certain  extent  solved  tho 
problem,  it  should  be  taken  into  account  that  they  had  paid  less  for  their 
land  than  it  would  have  cost  in  the  open  market.  Otherwise  he  doubted 
whether  they  would  have  been  able  to  provide  rooms  which  the  people 
could  have  inhabited,  and  also  to  pay  a  good  remuneration  io  those  who 
had  entrusted  them  with  their  money. 

The  Sav.  Harry  Jones  said  he  was  in  favour  of  pulling  down  any 
bad  house,  whatever  inconvenience  it  might  cost  to  anyone.  A  bad  man 
would  sometimes  make  a  bad  house,  but  a  bad  bouse  would  inevitably 
make  a  bad  man. 

Mr.  H.  H.  Statham  said  he  could  not  agree  with  the  conclusions 
of  his  friend,  Professor  Aitchison,  which  he  thought  were  entirely  false 
humanity,  and  illogical.  If  bye  laws  were  to  be  relaxed  because  properly- 
built  houses  were  beyond  the  means  of  the  poorer  class,  in  two  or  three 
generations  we  might  reach  the  point  where  they  could  only  afford  straw 
huts,  and  the  authorities  would  bo  called  on  to  permit  those  in  the  bye* 
laws.  The  enforcement  of  good  building  tended  to  keep  up  a  healthful 
standard  of  life,  and  was  a  benefit  to  the  community. 

Xr.  Edwin  T.  Hall  wished  to  urge  the  necessity  of  excluding 
ground-air  and  sewer-gas.  There  was  a  lamentable  want  of  power  to  do 
this  in  the  Building  Acts  governing  the  metropolis.  There  was  no  regu* 
lation  whatever  having  for  its  object  the  exclusion  of  ground-air  as  such. 
"  Sewer-gas "  was  guarded  against,  but  it  must  be  remembered  that 
ground-air  was  almost  as  deleterious.  They  would  remember  that  experi* 
ments  had  been  made  showing  that  air  went  through  walls  of  houses  at 
the  rate  of  16  cubic  feet  per  hour  at  30  deg.  difference  of  temperature,  and 
at  a  difierence  of  5  deg.  the  rate  was  17  cubic  feet.  When  they  remembered 
that  ground-air  was  charged  with  carbonic  acid  gas  and  gases  from 
organic  matters,  they  would  see  how  deadly  this  was  to  the  persons 
inhabiting  such  rooms.  The  floor  should  be  protected  by  asphalte,  of 
which  ho  had  been  an  advocate  for  many  years.  There  should  be  no 
space  under  the  floor,  that  being  a  reservoir  for  stagnant  air.  They 
could  get  no  syphon  action  to  ventilate  it,  the  ground  being  in  most 
cases  level  on  each  side.  In  upstair  rooms  it  was  also  important,  though 
not  necessary,  to  have  a  solid  concrete  floor.  With  regard  to  virgin  soil, 
that  seemed  to  him  to  be  anything  except  absolute  refuse.  They  might 
take  the  grass  off"  a  field  and  build  on  that,  which  would  be  virgin  soil, 
whilst  it  should  be  law  that  the  lowest  room  in  a  house  should  be  built  on 
an  impervious  material.  Nor  was  the  Act  adequate  in  other  respects. 
It  provided  for  one  water  closet  in  a  house,  but,  having  put  that  one  closet 
in,  which  complied  with  the  Act,  fifty  others  might  be  put  in  that  did  not. 
Dr.  Longstaff  had  referred  to  the  necessity  of  having  windows  to  more 
than  one  side  of  the  house,  and  the  difficulty  about  that  had  also  been 
pointed  out.  He  thought  that,  for  such  cases,  dispensing  power  should 
be  given  to  some  one  by  the  County  Council.  They  should  provide  regu- 
lations  for  the  ninety-nine  cases  that  formed  the  rule,  and  not  for  the  one 
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bat  to  fight  for  those  of  great  importance.  Thns  he  would  like  to  hare 
the  general  opinion  of  architectR  upon  Mr.  Blashiirs  proposal  to  construct 
the  gronnd  floor  with  concrete  and  wood,  a  suggestion  which  ho  thought 
was  quite  a  new  one.  If  wood  was  used  at  all,  it  should  be  placed  on 
coucrcto  direct.  The  advantages  were  clear  enough,  but  he  wanted  to 
know  whether  such  a  floor  was  practicable  and  durable,  and  whether  a 
nuisance  would  nob  arise  from  the  decay  of  the  wood?  It  would  be 
impossible  to  compel  the  people  in  London  to  live  on  concrete  or  stone 
or  any  similar  material.  They  Khould  have  an  imperyious  floor,  but 
covered  with  wood  or  other  non-conducting  material.  The  greatest 
difficulty  was  the  great  respect  which  Englishmen  always  showed,  and 
rightly  showed,  for  vested  interests,  but  the  question  arose  whether  the 
consideration  of  these  vested  interests  had  not  gone  too  far.  The  Act  of 
Parliament  of  1855  gave  many  powers  to  the  governing  body  of  London 
to  carry  out  provisions  in  all  buildings  which  were  not  erected  previously, 
but  a  long  time  had  elapsed  since  then.  People  had  learnt  something, 
and  the  question  was  whether  it  was  not  time  to  strike  out  the  existing 
clauses  exempting  all  liouses  erected  prior  to  1855.  They  should  also 
inbist  upon  suitable  open  spaces,  whether  the  sites  had  been  occupied 
previously  to  1855  or  not.  In  should  not  be  allowable  to  pull  down  an 
ancient  street  and  build  a  now  one  of  the  same  width,  or  to  build  a  neir 
house  on  the  site  of  an  old  one  covering  the  same  or  a  larger  area  up  to 
an  indefinite  height.  Guides  on  these  points  would  bo  of  very  great 
value.  It  was  common  knowledge,  he  supposed,  that  the  Govern- 
ment had  promised  to  bring  in  a  Bill  for  tho  Consolidation  of  .the 
Metropolitan  Buildings  Acts,  and  that  a  Committee  of  the  County  Council 
would  probably  bo  employed  for  many  months  to  come  in  considering  the 
details  to  be  proposed  to  the  Government. 

Xr.  Edward  Bendy  Chairman   of  the  E:ist-End   Dwellings  Com- 
pany,  said  that    in  tho  model  byelaws  as  sketched  out  by  Mr.  Blashill, 
he  found  little  to  object  to,  and  nearly  all  the  regulations  he  had  suggested 
were  such  as  an  honest  person  doing  his  duty  might  very  well  submit  to 
carry  out.     But  there  was  tho  difficulty  that  a  great  number  of  people 
who  went  in  for  building  speculation  did  not  very  much  care  what  sort  of 
houses  they  put  up  as  long  as  they  could  erect  them  at  the  least  possible 
cost.     It  was  ji  matter  of  extreme    difficulty  to  secure   that  byelaws, 
however    excellent    in  themselves,   should  be   positively   enforced  and 
carried  out  by  those  whose  duty  it  was  to  see  them  carried  out.     At  the 
present  moment,  however,  they  did   not   discuss   the  difficulties  to  be 
overcome,  hut  what  the  ideas  were  as  to  framing  our  byelaws.     There  was 
nothing  unreasonable  in  the  suggestion  implied  by  Mr.  Pain  in  the  open- 
ing of  this  discussion,  but  he  could  not  agree  with  all  that  had  been  said 
about  houses  erected  previous  to  1855,  and  some  of  the  suggested  difficul- 
ties did  not  exist.     He  should  be  sorry  to  think,  with  Professor  Aitchison, 
that  only  10«.  a  week  was  earned  by  tho  average  London  working  man* 
He  would  like  to  know  where  he  had  obtained  that  figure,  seeing  that, 
from  his  own  observation,  it  must  be  very  far  from  tho  exact  truth.    Ho 
did  not  think  that  tho  conclusion  arrived  at  by  Mr.  Charles  Booth  in  his 
book  on  London  life  was  very  wrong,  according  to  which  there  was  a  large 
number  of  people  earning  from  15«.  to  1 89.  a  week.     It  was  very  difficult 
to  settle  the  question  how  such   psople,  who  could  only  afford  to  pay 
2x.  (x2.  to  39.  a  week  for  rent,  rates,  and  taxes,  could  best  be  lodged.    The 
company  with  whom  he  was  connected  had  made  some  attempts  in  that 
direction,  and  had  found  they  had  rooms  for  people  of  that  class  which 
would  he  found  to  satisfy  Kr.  Bla<«hiirs  sugc^ested  byelaws,  varying  iVom 
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)t.  Gd.  to  2».  6<2.  and  2$.  a  week.  They  had  been  able  to  pay  their  share- 
lolders  a  diyidend  of  4  per  cent.,  which  was  now  likely  to  reach  as  much 
18  5  per  cent.  They  did  not  confine  themselves  to  bnildings  of  that  class, 
mt  catered  also  for  people  who  could  afford  to  pay  considerably  higher 
«nt8.  He  ought  to  mention  thac  most  of  the  sites  upon  which  their 
lonaos  were  built,  and  which  had  been  cleared  by  the  Metropolitan 
3oard  of  Works  or  by  the  County  Council  under  the  Artisans*  Dwellings 
Let,  they  had  acquired  at  a  rate  very  much  below  the  strict  market  value, 
^en  he  spoke,  therefore,  of  having  to  a  certain  extent  solved  the 
nroblem,  it  should  be  taken  into  account  that  they  had  paid  less  for  their 
and  than  it  wonld  have  cost  in  the  open  market.  Otherwise  he  doubted 
rhether  they  would  have  been  able  to  provide  rooms  which  the  people 
ioold  have  inhabited,  and  also  to  pay  a  good  remuneration  to  those  who 
lad  entrusted  them  with  their  money. 

The  Sev.  Harry  Jones  said  he  was  in  favour  of  pulling  down  any 
lad  house,  whatever  inconvenience  it  might  cost  to  anyone.  A  bad  man 
rould  sometimes  make  a  bad  house,  but  a  bad  house  would  inevitably 
uake  a  bad  man. 

Xr.  H.  H.  Statham  said  he  could  not  agree  with  the  conclusions 
if  his  friend,  Professor  Aitchison,  which  he  thought  were  entirely  false 
inmanity,  and  illogical.  If  byelaws  were  to  be  relaxed  because  properly- 
>uilt  houses  were  beyond  the  means  of  the  poorer  class,  in  two  or  tbree 
^nerations  we  might  reach  the  point  where  they  could  only  afford  straw 
iuts,  and  the  authorities  would  be  called  on  to  permit  those  in  the  bye* 
aws.  The  enforcement  of  good  building  tended  to  keep  up  a  healthful 
tandard  of  life,  and  was  a  benefit  to  the  community. 

Xr.  Edwin  T.  Hall  wished  to  urge  the  necessity  of  excluding 
^und-air  and  sewer-gas.  There  was  a  lamentable  want  of  power  to  do 
his  in  the  Building  Acts  governing  the  metropolis.  There  was  no  regu- 
ation  whatever  having  for  its  object  the  exclusion  of  ground-air  as  such. 
'  Sewer-gas "  was  guarded  against,  but  it  must  be  remembered  that 
prouud-air  was  almost  as  deleterious.  They  would  remember  that  experi* 
uents  had  been  made  showing  that  air  went  through  walls  of  houses  at 
he  rate  of  16  cubic  feet  per  hour  at  30  deg.  difference  of  temperature,  and 
it  a  difference  of  6  deg.  the  rate  was  17  cubic  feet.  When  they  remembered 
hat  ground-air  was  charged  with  carbonic  acid  gas  and  gases  from 
irganic  matters,  they  would  see  how  deadly  this  was  to  the  persons 
nhabiting  such  rooms.  The  floor  should  be  protected  by  asphalte,  of 
rhich  he  had  been  an  advocate  for  many  years.  There  should  be  no 
ipace  under  the  floor,  that  being  a  reservoir  for  stagnant  air.  They 
jould  get  no  syphon  action  to  ventilate  it,  the  ground  being  in  most 
»8es  level  on  each  side.  In  upstair  rooms  it  was  also  important,  though 
lot  necessary,  to  have  a  solid  concrete  floor.  With  regard  to  virgin  soil, 
hat  seemed  to  him  to  be  anything  except  absolute  refuse.  They  might 
ake  the  grass  off  a  field  and  build  on  that,  which  would  he  virgin  soil, 
whilst  it  should  be  law  that  the  lowest  room  in  a  house  should  be  built  on 
m  impervious  material.  Nor  was  the  Act  adequate  in  other  respects, 
't  provided  for  one  watercloset  in  a  house,  but,  having  put  that  one  closet 
n,  which  complied  with  the  Act,  fifty  others  might  be  put  in  that  did  not, 
)r.  Longstaff  had  referred  to  the  necessity  of  having  windows  to  more 
han  one  side  of  the  house,  and  the  difficulty  about  that  had  also  been 
x>inted  out.  He  thought  that,  for  such  cases,  dispensing  power  should 
)e  given  to  some  one  by  the  County  Council.  They  should  provide  regu- 
ations  for  the  ninety-nine  cases  that  formed  the  rule,  and  not  for  the  one 
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forming  the  exception.  The  difficulty  he  had  long  felt  of  efnforang  all 
penalties  for  breaches  of  byelaws  should  be  met  by  placixig  the  duty  of  the 
prosecution  upon  the  police. 

Mr.  W.  IT.  Elliott,  of  Plymouth,  considered  the  erection  of 
dwellings  under  sanitary  conditions  to  be  the  first  consideration,  as  aU 
enjoyment  of  life  depended  upon  it,  and  he  thoroughly  approved  of  the 
means  suggested  for  the  purpose  in  the  paper.  In  Plymouth,  concrete 
beneath  the  floors  of  houses  was  compulsory,  except  the  site  was  on  a 
solid  rock.  Sanitary  inspectors  had  to  contend  with  the  difficulty  arising 
from  the  fact  that  insanitary  buildings  were  often  the  property  of 
members  of  the  loc»il  authority,  and  great  influence  was  brought  to  bear 
upon  the  officials  of  the  borough,  interfering  with  the  exercise  of  their 
duty  in  a  conscientious  manner.  If  these  inspectoi*s  were  independent 
men,  and  wore  paid  from  an  independent  source,  the  results  would  be 
more  satisfactory.  Then  if  the  expense  of  erecting  healthy  dwellings  for 
the  poor  was  really  so  great  that  their  inhabitants  could  not  pay  the  rent, 
he  did  not  sec  why  State  aid  should  not  be  granted.  Some  of  the 
speakers  had  confined  their  remarks  to  London,  but  in  an  International 
Congress  they  had  to  deal  with  all  towns. 

Dr.  Sykes  called  attention  to  the  fact  that  the  title  of  the  paper  was 
the  **  Control  of  the  Construction  of  Buildings,**  not  dwellings  only.  He 
laid  stress  upon  this  point  because  he  wished  to  mention  something  that 
bore  materially  on  that  question.  Buildings  were  inhabited  or  unin* 
habited.  Uninhabited  buildings  affected  the  health  of  the  population 
only  by  external  influences,  while  inhabited  buildings  affected  it  exter- 
nally and  internally.  Those  who  were  acquainted  with  English  legislation 
would  last  year  have  seen  an  Act, — the  Public  Health  Amendment  Act,— 
in  which  there  was  a  clause  introducing  a  totally  new  feature  into  the 
building  legislation.  The  clause  was  to  the  effect  that  any  building  that 
had  not  been  erected  for  the  purpose  of  a  dwelling  should  not  be  used 
as  a  dwelling  until  permission  had  been  obtained  for  its  being  so  used  from 
the  surveyor  or  architect  of  the  district.  A  building  might  be  erected 
which  was  not  intended  to  be  dwelt  in,  and  yet  be  used  as  a  dwelling- 
house,  whilst,  vice  versa,  a  dwelling-house  might  be  converted  to  other 
uses.  It  was  through  this  conversion  that  the  whole  difficulty  in  building 
legislation  arose,  and  he  hoped  that  the  County  Council  would  adopt 
measures  for  preventing  a  stable-loft, — he  was  going  to  say  a  kennel, — - 
being  used  as  a  dwelling  without  being  rendered  fit  for  habitation.  He 
spoke  from  personal  experience  as  a  medical  officer  of  health. 

Mr.  E.  T.  Brydges,  Town  Clerk  of  Cheltenham,  unshed  to  point 
out  with  reference  to  the  remarks  made  by  Dr.  Sykes  about  the  Public 
Health  Amendment  Act,  that  that  Act  was  an  adoptive  Act,  which  had 
the  serious  defect  that  one  could  not  adopt  sections  of  it,  and,  for  that 
reason,  local  authorities  had,  in  many  cases,  not  been  able  to  avail  them- 
selves of  it.  He  agreed  that  byelaws  should  apply  to  all  houses  irrespective 
of  date  of  erection,  and  that  any  unhealthy  house  should  be  pulled 
down. 

Xr.  H.  H.  Collins  desired  to  protest  against  over-legislation. 
That  the  Building  Act  required  some  remodelling,  one  could  admit.  But 
as  it  had  been  36  years  in  operation  without  having  given  rise  to  serioua 
complaintii,  notwithstanding  the  serious  alteration  of  circumstances,  he 
thought  that  spoke  well  for  the  Act  and  for  those  who  had  framed  it. 
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Ftunishing  Steam  from  Central  Districts  fbr  Heating  and 

Power  in  Towns  and  Cities. 

BY 

S.  M.  Burroughs. 


♦■•■» 


As  water,  gas,  and  electricity  have  been  found  most  convenient  and 
economical  when  snpplieil  to  the  general  public  from  central  sources, 
the  idea  was  suggeste<l,  and  has  been  found  practicable  in  its  working, 
of  supplying  steam  from  mains  laid  under  the  streets  from  which  it  can 
be  conveye<i  either  for  heating  purposes  or  for  power.  The  lirst  practical 
experiment  in  this  direction  was  made  by  Mr.  Holly,  of  Lockport,  New 
York,  the  inventor  of  the  Holly  system  of  large  pumping  engines.  Tlie 
system  is  very  simple.  It  consists  of  boilers  in  central  stations  supplicKl 
with  smokeless  furnaces  adapte<l  to  the  consumption  of  coal-dust,  which 
would  otherwise  be  wasted.  The  steam  is  conducted  through  the  streets 
in  large  mains  compose<l  of  wrought  iron  lap-weldwl  pipes.  Contraction 
and  expansion  are  duly  providwi  for  by  means  of  s(»rvic(i  variators  which 
have  secured  unlockable  joints.  The  pipes  are  c»overe<l  with  non-con- 
ducting substances  which  prevent  the  radiation  of  heat.  This  can  Ix? 
secured  by  covering  the  pipes  with  magnesia  or  a.sbt»stos,  and  enclosing 
them  in  logs  of  wood  with  holes  bored  to  suit.  The  steam  can  be 
suppli(Kl  at  a  high  pressure,  say  at  80  pounds,  and  can  then  also  be  used 
for  dri\'ing  engines,  pumping  water,  &c.,  &c.  By  means  of  reducing 
valves  the  pressure  can  be  reduced  to  3  pounds  on  the  square  inch ;  and 
by  the  use  of  steam  meters,  the  quantity  of  steam  taken  by  each  customer 
can  be  measured.  The  New  York  Steam  Company  now  furnish  steam 
for  600  engines  from  one  station.  They  also  supply  heat  for  the*  city 
Post  Olfice,  the  Western  Union  Telegraph  building,  and  for  many  other 
buildings.  Their  profits  are  rather  more  than  33J  per  cent.,  and  their 
customers  find  this  method  of  heating  more  economical  and  desirable 
than  any  other.  Heat  is  supplied  by  this  system  the  same  as  water  or 
gas ;  it  is  on  tap,  and  can  b<*  had  at  any  time,  day  or  night,  by  simply 
turning  a  valve.  While  there  have  been  kille<l  in  New  York  in  one  year, 
by  horse-cars  64,  by  waggons  55,  by  gas  23,  by  electric  current  5,  not  a 
single  case  of  death  has  occurred  through  the  use  of  steam  by  this 
system.  Mr.  F.  H.  Prentiss,  th(»  chief  engineer  and  general  manager,  gives 
the  foUoMring  affidavit : — "  I  am  chi(»f  engineer  and  general  manager  of 
"  the  New  York  Steam  Company,  and  have  been  in  the  employ  of  said 
"  company  and  familiar  with  its  affairs  for  seven  years.  There  has  never 
"  been  an  explosion  of  a  steam-pipe  of  this  company  in  the  streets  of 
New  York ;  there  has  never  been  a  paving  stone  lifted,  to  my 
knowledge,  except  by  a  crow-bar,  in  the  usual  way.  All  talk  of 
explosions  in  this  connexion  is  supreme  nonsense.  The  sudden 
generation  of  force  n(K;(iSsary  to  produce  an  explosion,  which  can  and 
does  take  place  in  a  steam  boiler,  cannot  occur  in  the  street  pipes.  I 
^  state,  as  an  engineer  and  expert  in  steam  matters,  that  such  a  thing  is 
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"  l>ln\sieally  imi)assil)le,  as  thore  is  no  fire  under  the  pipes  in  the  streets. 
"  Th(»v  ixxv  IKS  siif(»  nnd  frcK?  from  explosion  as  Croton  Water  pipes." 

There  is  abundant  evidence,  not  only  in  New  York  city  but  in 
other  pla('(\s  where  this  system  has  l)een  employeil,  to  prove  that  it  has 
given  general  satisfaction,  and  to  indicate  that  there  is  a  future  of  greit 
iisefidn(\ss  before  it.  It  can  l)e  utilised  with  great  advantage  by  electric 
lighting  companies,  Ix'cause  they  can  employ  their  waste  steam  for  the 
purpose.  The  Edison  EltK'tric  Company  of  Kansas  City  paid  the  cost 
of  the  investment  from  the  first  year's  income.  The  system  is  especially 
useful  for  college  buildings,  asylums,  &c.  The  mains  should  be  laid 
down  from  1  to  6  feet  undcTgroimd.  No  man-holes  are  necessary ;  the 
variators  should  be  placed  al)out  50  or  100  feet  apart,  and  should  be 
enclosed  with  brick.  The  pipes  enter  buildings  through  a  cellar  or 
basement,  and  connect  with  radiators  wherever  recpiired.  The  condensed 
steam  is  usually  conducted  into  the  Imsement,  where  it  passes  through 
coils  exposed  to  a  current  of  fresh  air  from  the  outside  ;  this  atx^^tracts 
from  the  steam  the  remaining  heat  and  then  passes  upward  into  the 
rooms  where  required  for  heat  and  ventilation.  The  water  is  of  course 
also  pure,  and  can  be  used  for  general  household  purposes ;  or,  if  not 
required,  can  be  passed  into  the  sewer.  If  steam  is  required  for  heating 
wat^T,  it  can  l)e  cjisily  cnrritMl  into  a  little  gravel  at  the  bottom  of  a  basin 
or  tub.  The  steam  cjvn  also  l>e  used  conveniently  in  drying  rooms  for 
drying  clothes  ;  it  can  also  be  us<mI  for  forcing  water  upstairs  to  tanks 
by  mtyms  of  steam  pressure  ;  also  for  green-houses  and  conservatories ; 
and  likewise  for  cooking.  It  is  a  gre^it  protection  against  fire,  because, 
if  stciim  is  turned  into  any  room  where  there  is  a  fire  it  speetlily 
extinguishes  it.  The  risk  of  lire  is  greatly  reducwl  by  the  emplovment 
of  such  a  syst^Mu.  The  loss  of  h(»nt,  wh(»n  the  main  pipes  are  well  covered, 
is  considered  to  l>e  not  more  than  5  i)er  cent.  The  system  has  lieen 
found  economical,  and  has  been  adopted  in  competition  with  gooil  coftl 
at  2^  dollars  per  ton.  A  f(».w  of  the  advantages  are,  briefly ;  Firsts 
convenience ;  Second,  absence  of  fireplaces  and  stoves,  and  of  the  risk.** 
attendant  upon  them ;  Third,  uniformity  of  temperature  is  easily 
secured  ;  Fourth,  absence  of  dust,  smoke,  and  noxious  gases  which  cora(^ 
from  coal,  gas,  or  petroleum ;  Five,  economy ;  Six,  absence  of  danger 
from  explosions,  economy  of  lal)Our  over  the  use  of  separate  boilers ; 
utility  over  supplying  the  steam  for  power. 

In  1891  the  Holly  system  was  in  use  in  29  towns  in  the  United 
States ;  also  for  heating  jjower  in  different  buildings  in  the.se  towns. 
The  adoption  of  such  a  system  would,  I  should  think  l)e  particularly 
desirable  in  London,  and  might  1h»  the  means  of  abolishing  the  smoke 
and  fog  nuisance.  It  has  be(»n  found  that  th(»  value  of  land  along  streets 
where  the  steam  mains  are  laid  has  been  considerably  increased  thereby. 
If  therefore,  the  supply  of  steiim  should  Ik?  taken  in  hand  by  municipal 
authoritie^s,  a  considerable  amount  of  the  cost  could  justly  be  defrayed 
by  taxing  the  increased  values  imparted  to  adjacent  land  by  the  laying 
down  of  st(»am-mains. 
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DISCUSSION. 

'.  S.  A.  Sobinson  said  be  was  glad  that  Mr.  Barroaghs  had 
brought  the  idea  of  this  improYement  to  London.  He  saw  no  reason 
why  the  plan  conld  not  be  carried  oat,  to  jndge  by  the  evidence  adduced 
by  the  lecturer.  He  wonld  like  to  know,  boweyer,  how  far  steam  conld  be 
carried.  Another  point  was  that  onr  streets  were  already  filled  np  with 
underground  pipes,  and  he  had  some  hesitation  in  advocating  the  insertion 
of  more  pipes  than  were  absolutely  necessary.  He  would  like,  however, 
to  see  the  system  tried,  as  it  would  be  of  great  importance  to  London. 

Kr.  John  Atha  (Leeds)  pointed  out  that,  through  conducting  steam 
in  pipes  underground  for  long  distances,  part  of  the  steam  would  be 
condensed  into  water,  and  thus  in  a  short  time  interfere  with  the  proper 
working  of  the  system. 

Kr.  Burroughs,  replying  to  various  queries,  said  that  the  size  of 
the  pipes  depended  upon  the  demand.  The  main  would  have  to  be  large, 
perhaps  8  in.  or  9  in.,  but  much  smaller  pipes  would  convey  the  steam 
into  the  houses.  He  had  not  heard  of  the  subsidence  of  the  soil  causing 
any  serious  difficulty,  but  they  were  in  the  same  position  as  with  water  and 
gas.  So  far  the  scheme  had  been  carried  out  with  great  satisfaction  in  the 
United  States,  and  it  has  also  been  found  that  it  tends  to  an  improvement 
in  the  sanitary  condition  of  the  towns.  As  to  the  collection  of  condensed 
water,  there  were  traps  provided  into  which  such  water  would  fall. 


Wednesday,  12th  August  1891. 
♦*••♦ 

The  President,  Sir  Arthur  Blomfield,  in  tho  Chair. 

♦■•'» 

Sur  la  Constitution  H7gieniqTie  des  Mnrs  cfHabitation. 

PAR 

M.  Ic  l*rof.  Emile  Tr^lat,  Directeur  de  TEcole  Sp^ciale  d' Architecture, 

Depute  de  la  Seine. 

♦•••♦ 

Les  murs  des  liabitationH  moilcrnes  sont  toujours  excliL*<ivement 
etablis  en  consequence  de  deux  idees  fondamentales : — 1°.  Une  idee 
techique  qui  porte  a  recherelior  des  materiaux  cajxables  dc  durer  dans 
le  temp«),  de  resister  aux  charges  mecaniques  auxquelics  ils  seront  soumis 
dans  la  construction  et  de  fournir  a  la  perspective  de  Tedifice  des 
rcssources  plastiquas  en  rapport  avec  Toxpression  architecturale  desiree  ; 
2®.  Une  idee  ^conomique  qui  poile  a  recherohor  des  materiaux  faciles 
a  travailler  ct  peu  co^teux  k  obtcnir. 

II  faut  ajouter  (jue  dans  les  villes  qui  s'^tendent  sans  eesse  et 
absorbent  de  plus  en  plus  les  populations  des  campagnes,  I'espace 
manque  au  construeteur,  ee  qui  lui  commando  de  r^duire  la  place 
occupee  par  les  plehis  de  si»s  edifices.  Las  murs  doivent  done  y  etre 
aussi  minces  que  possible.    Ils  sont  aujourd'hui  d'autant  plus  minces 
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que  les  villes  sont  plus  populeuses  et  I'habitation  plu8  dense.  Gomme 
d'ailleurs,  les  constructions  a  la  campagne  prennent  de  plus  en  plus 
mcKl^le  sur  cellos  des  cites,  on  pent  dire  d'une  mani^re  g6n^nle 
que  la  tendance  aetuelle  du  constructeur  est  de  r^duire  I'^paiseeur 
des  murs. 

Je  voudrais  fixer  Tattention  de  la  Section  sur  les  cons^qn^oeB 
de  la  routine  que  je  viens  de  d^crire  et  montrer  qu'il  y  a  necessity  de 
fairo  inten'enir  dans  le  probleme  de.s  considerations  absolument  negligto 
aujourd*hui. 

Pour  cela  il  faut  envisager  le  mur  de  maison,  non  plus  seolement 
comnie  im  organe  de  la  construction,  mais  comme  un  facteur  du  bien- 
etrc»  et  de  la  salubrity  interieure.  CV.'^t,  en  effet,  entre  les  murs  qui 
enclosent  nos  logeinents  que  doivent  etre  amenag^s  le  confort  et  la 
security  de  Thabitation.  A  ce  point  de  vue  les  murs  sont,  d'abord,  pour 
riuibitant  d(»-*<  parois  de  protection  contre  les  intemperies  :  pluies,  vents, 
ecart**  et  exces  de  temperatures  atmospheriques.  lis  sont,  en  second 
lieu,  de.s  interm6diaires  qui  doivent  favoriser  autant  que  possible  la 
reconstitution  de  la  salubrite  interieure  sans  cesse  comprouxise  par  le 
fonctionnement  de  la  vie  pendant  que  les  locaux  sont  habites. 

On  infere  facilement  de  ces  conditions  de  service  des  murs  la 
necessite  de  definir  leurs  capacites : — 1°.  Au  point  de  vue  de  la  protec- 
tion qu*ils  fourniront  a  Tinterieur  contre  le,**  variations  atmospberiques ; 
2°.  Au  jx)int  de  vue  de  leur  influence  sur  Tetat  atmospherique 
interieur. 

I. —  Capacites  des  murs  au  point  de  vue  de  la  protection  quHls  doivent 
assurer  a  V interieur  contre  les  variations  atmospheriques, 

Les  variations  atmospheriques  sont  mScaniqueSy  hygrotnStriqtieSy  on 
thenniques. 

Les  variations  mecaniques  sont  dues  aux  mouvements  de  Tatmo- 
spb^re  qui  est  calme  ou  venteuse  ou  tempetueuse.  Lej?  murs,  comme 
on  les  construit  couranmient,  sont  toujours  des  protecteurs  suiiisant  a 
ces  sortes  de  desordre^s.     II  n'y  a  pas  a  s'en  occuper  ici. 

Les  variations  hygrometriqu^s  sont  tributaires  des  saisons,  des 
climats  et  (kw  siU's.  L'atmosphere  est  alternativement  seche  ou  humide, 
et  ces  alternatives  sont  plus  ou  moins  souvent  re^xitees  selon  les  localit^s. 
Un  interieur  sain  ne  supporte  par  c(*s  changement^  d'etats.  L'atmo- 
sphere  doit  y  etre  convenablement  charg6e  d'eau  :  ni  trop  s^che,  ni 
trop  humide.  Les  variations  t^xterieures  ne  doivent  pas  sensiblement 
rinfluencer.  On  voit  int^^rvenir  ici  non  seulement  une  question, 
d'epaisseur  de  parois,  mais  une  (luestion  de  constitution  mat^rielle  de 
ces  parois.  En  laissant  de  c6te  Tepaisscnir  qui  e^t  gen^ralement  suffi- 
sante  dans  la  pratique  courante,  on  constate,  que  certains  materiaux 
de  construction  donnent  tr^s  fa<!ilement  passage  a  Teau,  tandis  que 
d'autres  Tinterceptent  compleUnnent.  Les  gr^s,  notamment  ceux  de 
formation  tertiaire,  comme  les  gres  de  FontainehleaUy  sont  dans  e 
premier  cas.  Un  morceau  de  gres  de  Fontainbleau,  d'une  epaisseur  tr^ 
notable  (50  ou  60  centimetres)  en  contact  avec  Teau  sur  une  de  ces 
faces,  laisse  voyager  le  liquide  dans  ses  profondeurs  et  atteiudre  apr^s 
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qoelqiies  heures  la  face  oppos^.  Au  contraire,  du  granite  ou  du  calcaire 
plac^  dans  les  memes  conditions  ne  sc  laisseront  pas  sensiblement 
p^n^trer  par  Teau.  On  pent  dire  qu'au  point  de  vue  hygromitrigue  la 
conservation  d'une  atmosphere  interieure  saine  demande  des  parois 
oomposees  de  matiriaux  impermeables  a  Veau.  Les  variations  ther- 
miqttes  ext^rieures  dependent  encore  des  climats,  des  saisons  et  des 
sites,  qui  gardent  les  nuages  an  ciel  ou  qui  li\s  en  eloignent.  Les 
snr&ioes  du  sol  et  de  ses  reliefs  sont  influences  {mr  I'etat  thermique  de 
Tatmosph^re ;  et,  quand  celui-ci  persiste,  les  ^chauffements  au  les 
refroidissements  de  ces  surfaces  p^n^trent  dans  les  profondeurs. 

Une  parois  d'habitation  e^t  un  protecteur  effectif  contre  les 
cbangements  de  temperature  quand  elle  arrete  dans  son  corps,  sans  le 
laisser  traverser,  les  variations  thermiques  auxquelles  est  soumise  sa  face 
exterieure ;  en  d'autres  termes,  qimnd  elle  est  pourvue  d'une  suffisante 
capacite  d'isolement.  Le  type  d'une  semblable  parol  pourrait  se  d^nir 
ainsi : — Elle  serait  compost  d'une  mati^re  assez  isolante  et  elle  serait 
assez  epaisse  pour  que  les  ecarts  de  temperature  exterieure  n'eussent 
jamais  le  temi>s  d'attelndnUes  profondeurs  de  Touvrage  juscju'a  gagner  la 
face  interieure.  Les  echauffements  et  las  refroidissements  du  mur 
s'opereraient  ainsi  sans  modifier  I'etat  thermique  de  la  surface  interieure 
qui  envelopi)e  les  habitants  et  agit  constamment  sur  eux  par  rayon ne- 
ment.  Une  semblable  parol  dans  nos  latitudes,  entre  le  42®  et  le  52% 
degr^,  devralt  avoir  2°*  et  plus  d'^paisseur.  On  trouvalt  de  parellles 
conditions  dans  les  viellles  constructions  de  Tantlqult^  et  du  moyen-4ge. 
11  etalt  alors  facile  d'entretenlr  dans  I'habltatlon  une  regularlte  de 
temperature  sensiblement  constante.  La  surface  Interieure  des  murs  ne 
subL<isalt  que  de  legers  ecarts  de  chaleur  auxquels  on  remedlalt  sans  peine, 
k  I'alde  de  simples  foyers  de  chemlnees.  Nous  sommes  aujourd'hui  tres 
eiolgnes  de  conditions  aussl  favorables  avec  I'epalsseur  redulte  de  nos 
murs.  La  face  Interieure  s'en  refroldlt  consld^rablement  I'hlver  et 
s'echauffe  de  meme  I'ete,  en  sorte  qu'elle  rayonne  offenslvement  sur  nos 
corps  du  frold  ou  du  chaud.  Pour  remedler  a  cet  Inconvenient  les 
apparells  les  plus  divers  sont  employes  au  chauffage  pendant  la  salson 
frolde  et  nous  en  tlrons  pen  de  satisfaction  en  general ;  tandls  que  nous 
sommes  depourvus  de  palllatlfs  pendant  la  salson  chaude. 

C'est  contre  ce  double  mal  qu'il  faudrait  reaglr  en  donnant  plus 

d'epaissenr  k  nos  murs  d'habitations.     A  Paris  et  dans  la  France  du  Nord 

les  constructeurs  donnent  aux  murs  de  facade  une  cpaisseur  de  CSO**. 

quand  on  les  constrult  en  plerres  calcalres,  et  de  0.36®.  quand  on  las 

onstrult  en  brlquas.     La  brlque  (arglle  culte)   possede  une  propriety 

d'lsolement  sensiblement  double  de  celle  du  calcaire,  si  blen  que  le  mur 

cde  briques  de  0™.35  e^t  plus  protecteur  contre  les  changements  de  tcm 

perature  que  le  mur  de  calcali'e  de  0™.6O^.     Ces  ^palsseurs  sont,  toutefols, 

insuffisantes  Tune  et  I'autre.      On  pent,  11  est  vral,  augmenter  slnguli^re- 

ment  le  pouvolr  Isolant  du  mur  en  I'liablllant  a  I'lnteriour  d'une  doublure 

en  bois  ou  en  etoffe.     Le  bols  est  qulnze  fols  plus  isolant  que  le  calcaire 

et  sept  fois  plus  isolant  que  la  brlque.     La  lalne  est  vingt-trois  fols  plus 

isolante  que  le  calcaire  et  onze  fols  plus  Isolante  que  la  brique.    On  pourrait 

done  doubler  la  capacity  d'lsolement  des  murs  qu(»  nous  construlsons  avec 

un  revetement  Int^rieur  en  hois  de  0.07*',  d'epalsseur  pour  les  murs  de 
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cttlcairo,  de  0.°K)5  jwur  lea  murs  de  briques;  avec  un  rev^tement 
interiour  en  etqffe  de  laine  i\i\  0™*5  pour  los  murs  de  caleaire,  de  0  OSS 
IM)iir  U's  murs  (k*  briques.  Sans  pr^tendre  a  d'aussi  beaux  r^sultats,  on 
voit  le  jMirti  qu'ou  pout  tiror  d(\s  materiaux  forteinent  isolants,  pour 
ainoliorer  les  murs  <li»  face  de  nos  maisons.  Quoique  ces  doablures 
isolant*\s  soient  <l(»s  remedes  cout^iux  et  restes  jusqu'a  present  des  appK- 
cations  de  luxe,  cVst  a  elkis  qu'il  faut  reoourir  si  Ton  vent  remectief  a 
Tinsuffisanw,  de  protection  que  nos  murs  nous  fournissent  oontre  les 
variations  tbemiiques  de  Tatmospli^re.  Tofjts  nos  murs  de  fofode 
devraietU  etre  lambrisses  en  hois.  On  obtiendrait  aiivsi,  sur  les  paroia 
expos^es  aux  inteniperies  une  garantie  tres  efficace  qui  rendrait  beaucoap 
moins  penible  Tbabitation  d'et^,  et  beaucoup  plus  facjile  I'entretien 
pendant  Thiver  de  la  temperature  des  envelopj)e8  rayon  nan  te«  des  salles. 
Je  place  ici  une  obser\-ation  que  je  ne  saurais  omettre,  puisque  jc 
parle  a  Londres  et  (pui  mes  auditeurs  sont,  en  majorite,  des  Anglais.  La 
capitide  de  d'Angleterre  n'cvst  plus  aujourd'hui  ce  quelle  ^tait  il  y  a  one 
trentaine  d'annecs  encore,  une  ville  a  i)etites  maisons  liaises,  a  laquelle 
s'appliquerait  sans  reserve  tout  ce  (pii  vit^nt  d'etn^  dit.  Apres  s'etre 
etendue  en  surface  jus(iu*a  occuper  32,(X)0  bectares,  la  >'ille  de  Londres 
semble  aujounriiui  se  ramasser  sur  elle  meme,  en  m^me  temps  qu'elle 
perce  les  >ieux  (piartiers  et  se  fait  des  voies  nouvelles.  Et  comme  tout 
se  fait  vigoureusement  c^t  (juelquefois  c»xcessivement  dans  ce  grand  pays, 
on  y  voit  s'elever  des  maisons  a  une  hauteur  extraonlinaire.  On  en 
rencontre  qui  out  jusqu'^  13  et  14  etage^s,  ce  qui  porte  leurs  murs  a 
35  ou  40  metres  de  hauteur.  Dans  ces  conditions  la  stability  a  exige 
r^imississement  des  murs ;  et,  siius  qu'ils  le  fassent  expres,  on  voit 
ainsi  les  architectes  anghiis  constriiire  des  maisons  dont  les  logements 
sont  mieux  proteges  que  ceux  des  anciennes  constructions  contre  les 
changements  de  temperatiu'c*.  Cc^tte  observation  n'enl^ve  rien  k  la  nettet^ 
du  principle  de  salubrite  qui  connnande  a  Fhabitntion  d'etre  close  par 
des  murs  jiermettant  de  raaintenir  aisement  (m  temperature  sensiblement 
constante  les  surfaces  interieures  des  parois. 

II.   Capacites  des  murs  au  point  de  vue  de  leur  injiuence  sur  Vetat 

atmospherique  interieur, 

Toutes   les   emanations   du    corps    sont    deleteres.      Quand   nou? 
vivons  en  plein   air  nous  echappons  a   leur  influence,  soit  i^ar  ce  que 
nous  ne  sojournons  pius  au  voisinage  des  deists  excrementieLs  <|ne  nou»^ 
creons ;    soit  i)arceque  nos  deijhicenieuts  nous  eloignent  des   lieux   dC 
Tatmosphere  vicics  pir  nos  expirations  ou  nos  ti*anspirations ;  soit^  eufiu^ 
lorsque  nous  restons  stationnaires,  parceque  les  mouvements  de  ratmo- 
sphere  ou  les  simples  courant  verticaux  eutretenus  autour  de  nous  par 
notn?  chaleur  coriwrelle  deplacent  et  remplacent  les  gaz  expires  jmit  nos 
poumons.     Mais  aussit^t  (pie  nous  nous  enfermons  dans  nos  habitations 
nous   perdons   ces   bienfaits.      L*atmosphere  limitee   qui   nous  entoure 
s'infecte  dangereusement  si  nous   ne  la   renouvelons  pas.     Malgre  les 
inteniperies  ce  renouvellement  s'op^re  partiellement  ^mr  les  lis»sures  de 
nos   fenetres   et   di;    nos    portes,    \niY   les    viusistiis    et    suitout   par    les 
cheminees  (pie  nous  preuons  soin  de  mtiuager  dans  chaque  piece  habit^. 
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Mais  toat  cela  ne  suffit  pas  k  maintenir  nos  corps  dans  un  milieu  do 
salabrit^  comparable  k  cehii  cjue  nous  trouvons  dehors.  Aussi  nous 
effor9ons-iious  judicieusement,  d'ouvrir  nos  fenetres  aussitdt  que  le  temps 
le  permet,  ou  que  le  voisinage  bruyant  et  poussi^reux  des  voies  urbaines 
nous  y  autorise.  Mais  dans  les  longues  saisons  d'inclemence  atmo- 
sph^rique  nous  n'ou\Tons  pas  nos  fenfires,  nous  fermons  nos  vasistas 
et  noire  atmosphere  interitMire  reste  miserable,  souvent  sensiblemcnt 
infectee  et  toujours  insensiblement  malsaine.  Dans  maintes  circon- 
stances  Tinfection  niste  j)Our  ainsi  dire  eollee  aux  murs.  Cela  arrive 
toujours  dans  un  milieu  constamment  oecupe  pendant  longtemps  lorsquc; 
les  murs  ne  sont  pas  poreux^  c'ost  a  dire  permeables  h,  Fair.  Au  con- 
traire,  si  les  murs  sont  permeables  a  Fair,  Tinfeetion  de  surface  murale 
ne  se  produit  pas.  Cette  perm^abilite  est  une  condition  de  salubrite  tres 
precieuse.     II  faut  la  rechercher  toujours. 

Nous  connaissons   des   mat^riaux  qui   se   laissent  tr^  facilement 

pen^trer  par  Fair  a  travers  des  epaisseurs  tres  considerables.      Ainsi 

se  montre  le  calciure  tendre  dont  le  type  pent  etre  pris  dans  le  calcaire 

groesier  du  bassin    du   Paris,   qu'on    nomme   Vergele,     Un   mur  de 

Vergele  de  I"*' 00  d'^paisseur,  et  plus,  laisse  passer  une  notable  quantity 

d'air  ou  de  gaz  quelconque.     Si  on  considere  ime  salle  habitue,  close  par 

un  pareil  mur,  voici  ce  qui  se  passe  ;  Fair  exterieur  y  voyage  de  dehors 

en  dedans,  tandis  que  Fair  int^rieur  y  voyage  de  dedans  en  dehors.     Ce 

dernier  charrie  avec  lui  les  f umiers  *  humides  et  gazeux  resultant  de  la 

vie    enfermee.     La    rencontre    de    ces    deux    courants,   r^ucteur    et 

reductible,  produit  Foxydation  des  fumiers  et  mine  leur  action  nocive. 

II  se  fait  la  une  veritable  6puration  tout  k  fait  comparable  k  celle  qu'on 

obtient  sur  un  champ  poreux  et  permeable  arros6  par  des  eaux  d'^gout 

conrant  en  rigoles.     On  sait  avec  quelle  perfection  et  quelle  rapidity 

toutes  les  oxydations  salutaires  s'op^rent  en  ce  merveilleux  laboratoire  de 

salubrite.     Les  calcaires  ix)reux  sont  des  mat^riaux  tres  pr^cieux  pour 

la    constitution    hygienique    des    parois    d'habitations.     Quoique    leur 

porosit^  les  rende  facilement  penctrablcs  a  Fair,  ils  laissent  difficilement 

passage    k    Feau;    et,  sous    ce    rapport,    ils    gardent    Favantage    des 

materiaux   qui   ne  laissent  pas  entrer  les   eaux  atmospheriques  dans 

Fhabitation.     Aussi  doit-on,  au  point  de  vue  hygienique,  les  pr^ferer  a 

tous  autres  materiaux,  aux  materiaux  permeables  comme  le  gres  qui  ont 

Finconv^nient  de  se  laisser  p6netrer  par  Feau,  et  qui,  alors  ne  permettent 

plus  k  Fair  de  passer,  et  aux  materiaux  comme  le  granite  qui,  imper- 

m6ables  a  Feau,  ne  laissent  jamais  passer  d'air. 

Je  dois  conclure,  k  la  suite  de  cette  communication,  jmr  ces  trois 
indications : — 

1®.  Les  murs  exterieurs  de  nos  habitations  sont  aujourd'hui  pour- 
vus  de  capacites  isolantes  trop  faibles  pour  que  nous 
puissions  rSgulierement  entretenir  dans  nos  logements  la 
temperature  normale  de  salubrity. 
2^.  II  y  a  lieu  d'accroitre  ces  capacites  soit  en  augmentant  F6pais- 
seur  des  murs,    soit,  k  defaut    de    cette    augmentation,   en 


*  Mot  tr^  juste  et  tr^  pittoresquo  du  Dr.  Bochard. 
I    p.  1921. 
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revetissant  \a  face  int^rieare  dcs  murs  d'une  doublnre  faite 
en  mnt^riaux  tr^s  isolant<,  tcLs  que  le  bois  on  les  dtoffes. 
3".  All  iK)int  <!«».  viKi  <le  la  piireto  atinospherique  interieurp,  les 
moi  lieu  res  ptirois  sont  les  murs  composes  de  materiaax 
perm^ables  a  Fair  et  impermeables  k  I'eau.  Le  type  de  ces 
mat^riaux  est  le  calcaire  tendre. 


DISCUSSION. 

Professor  T.  ▼•  Gmber  (Yienna)  will  nicbt  den  gcistreichen 
Darstellungcn  dcs  Yorrcdnera  widewprechen,  macbt  abcr  daranf  aaf- 
merksam,  dass  oin  sebr  grosser  Thcil  der  Wande  dnrch  die  Feiistcr 
eingenommen  wird,  die  hier  in  England  wie  in  Frankreicb  nicbt  nor 
in  hochst  anerkennenswerther  Weise  sehr  gross,  sondem  ancb  stets 
einfacb  geraacbt  sind.  Die  Warmetransmission  dnrcb  das  Glas  ist  aber 
bedentend  grosser  als  die  dnrch  das  Manerwerk;  so  lange  also  nach 
climatischen  Yerhaltnissen  einfache  Fenster  geniigen,  erscbeint  einc 
Yerstarknng  der  Maaern-Ende  nicbt  notbig;  vortbeilbaft  ist  es  aber 
gewiss,  nnd  besonders  nnter  climatischen  Yerhaltnissen,  welcbe  die  Yer- 
doppelnng  der  Fenster  verlangen,  in  die  Maaem  "  Lichtscbicbten  "  als 
schlecbte  Warmeleitcr  einzuscbalten.  Wir  diirfen  nie  iibersehen,  dass 
wir  die  Anforderungen  der  Hygienic  nicbt  zn  hoch  ansehen,  wenn  wir 
den  grossten  Bediirfnissen  der  Gcgenwart,  der  Schaffnng  von  entspre- 
chonden  Wohnnngcn  fiir  die  arme  Bevolkcmng,  Bechnnng  tragen 
woUen.  Was  die  Permcabilitat  der  Wande  betrifPt,  ist  wohl  zn  nnter- 
Bcheiden  in  welcher  Weise  die  Yentilations-Einricbtnngen  diirchgefiilirt 
Bind.  Wo  fiir  die  Yorwarmnng  der  J)oleuchtnng  nnd  fur  entsprecbende 
Abzngsscblote  yorgesorgt  ist,  UDd  die  richtige  Ausniitzung  dieser  Einrich- 
tnngcn  erwartet  wcrden  darf,  ist  es  gewiss  am  besten  die  Aussenwand 
der  Mauer  permeable,  die  Innerwand  aber  inpermeablo  zn  gestalten. 
Wo  aber  die  richtige  Yerwerthnng  der  Yentilations-Einricbtnngen 
nicbt  zn  erwarten  ist,  mnss  man  leidcr  noch  heute  vielfach  dicBO 
bedaucrlicbe  Thatsache  constat iren,  dort  wird  die  Fermeabilitiit  der 
Inncnwiindo  und  Manom  das  Richtige  scin. 

Dr.  Spottiswoode  Cameron  (Leeds)  thought  that  there  was  a 
danger,  in  excluding  damp,  of  excluding  another  precious  element,  the 
oxygenating  influence  of  fresh  air,  which  largely  took  place  through  the 
permeability  of  walls.  In  many  houses  the  means  of  ventilation  were 
almost  nil,  but  a  certain  amount  of  the  deleterious  gases  got  out  through 
the  walls.  Was  there  not  a  danger,  if  wo  made  the  walls  too  imperrions, 
that  we  might  be  doing  as  much  harm  as  good  P 

Kr.  Balph  ITeTill,  F.S.A.,  did  not  agree  with  Mr.  Scddon  in  bis 
observations  on  a  previous  paper  in  favour  of  solid  walls  rather  than 
hollow  walls.  To  make  the  wallw  impervious  by  increasing  their  thickness 
was  useless,  so  long  as  in  other  parts  of  a  room  there  was  only  a  single 
pane  of  glass  between  the  inmates  and  the  open  air.  Ho  was  of  opinion 
that  windows  should  always  be  constructed  in  such  a  way  that  there 
should  be  an  air  space  always  between  two  sheets  of  glass  forming  the 
windows. 

Mr.  H.  H.  Statham  said  he  was  disposed  to  agree  with  the  last 
speaker,  that  it  was  of  no  use  to  increase  the  thickness  of  walls  while 
we  had  glass  windows  occupying  so  largo  an  area  of  wall  space.    In 
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England  we  -were  not  accustomed  to  double  sheets  of  glass,  with  an  \  in. 
air  space  between. 

Kr.  H.  H.  Collins  said  that  Fettenkofer  gave  instances  of  houses 
for  the  working  classes  built  of  irou  slag,  which  was  supposed  to  be 
impermeable.  But  such  houses  were  found  to  be  estrcmelj  uninhabitable, 
because,  at  certain  seasons,  water  would  be  found  running  down  the 
interior  walls.  The  speaker  agreed  with  Mr.  Neville  with  regard  to 
hollow  walls,  and,  he  would  add,  hollow  windows. 

Kr.  W.  P.  Buohan  (Ghisgow)  said  he  doubted  whether  the  double 
window  with  \  in.  or  1  in.  interspace  would  prove  as  oflfective  as  some 
cf  them  anticipated.  He  knew  a  church  in  Glasgow  where  the  windows 
were  double  and  of  large  size,  in  which  the  cold  was  bitterly  com- 
plained of.  He  was  of  opinion  that  experiments  should  be  made  in  the 
period  of  winter  to  ascertain  the  proper  interval  between  two  sheets  of 
glass  in  order  to  prevent  the  escape  of  heat.  Half  an  inch  appeared 
to  him  too  little.  The  most  effective  interval  was  probably  between  ^  in. 
and  \\  ins.,  or,  perhaps,  2  ins.  It  would  be  a  great  advantage  to  have  the 
matter  settled  by  careful  experiment. 

K.  Tr61at,  in  replying  on  the  discussion,  said  he  had  guessed, 
rather  than  understood,  the  drift  of  the  arguments.  The  speakers 
appeared  to  be  of  opinion  that  the  loss  of  heat  by  windows  would  be  so 
great  as  to  neutralise  the  advantage  of  thickened  walls.  It  was  a  qaestion 
of  degree,  of  calculation,  of  volume.  The  larger  the  windows  the  thicker 
should  be  the  walls.  The  fundamental  idea  was  that  the  surrounding 
mass  should  be  so  ample  and  sufficient  that  the  heating  of  a  wall  should 
not  depend  upon  the  withdrawal  from  the  inmates  of  any  portion  of  their 
animal  heat.  He  hoped  that  his  remarks  would  not  be  misunderstood 
by  his  ancient  colleague  and  general  secretary  at  Vienna,  the  Chevalier 
Von  Gruber. 

>--^ 
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I.  Les  constructions  datant  du  moycn-age  dans  les  villes  constmites 
dans  un  terrain  marecageux,  comme  Amsterdam  et  Rotterdam,  sont 
touU»s  Mtis  sur  pilotis.  De  ces  temps  on  augmentait  la  resistance  du 
sol  tourlnrnx  en  enfon^ant  grand  nombre  de  pilotis  long  de  (juatre  metres 
environ,  tout  c6te  a  c6te.  Toute  cette  masse  de  bois  etait  enfonceo 
jusqn'au  dessous  du  niveau  de  Teau ;  sa  surface  etait  beaucoup  plus 
^tandue  que  la  largeur  des  fondations  en  ma^onnerie.  L*elasticite  des 
couches  tourl>euses  coniprimees  par  les  bois  de  sapin,  agissant  dans  un 
m^me  sens  que  la  force  de  Toau  dans  Icquel  ces  bois  sont  enfonc^s, 
constituaient  la  resistance  \iO\\v  la  foudation  dej^  constructions. 

A  mesure  que  les  moyens  mechaniques,  Ker\ant  a  forcer  les  bois  de 
sapin  a  entrer  dans  le  sol,  se  sont  developpes,  on  a  augmente  la  longueur 
des  bois,  ix)ur  atUnndre  i)lus  de  resistance.  Dans  beaucoup  d'endroits 
on  est  j>an  enu  a  un  syst^^me  (reposant)  base  sur  un  princii)e  plus  sur : 
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rastroindre  le  nombre  clo8  pilotis,  auginenter  leur  force  en  choisBant  des 
lM>is  (le  i)lus  fort(»  (linuMision,  los  onfoncer  on  torre  jusque  dans  leg 
couches  tres  resistantes  de  sable  pur,  ou  mele  d'argile.  Dans  ces 
conditions  il  est  i)ossible  de  calculer  la  force  resistante  de  ehaque 
arbre  qu'on  vient  <renfoncer,  i)uis<iue  le  iwids  du  marteau,  la  vit€«fie 
avec  Imiuelle  il  fnipiK*  la  tet(»  de  Tarbn^  (pilotis)  et  le  powis  de  Tarbre 
sont  connus ;  (»t  apres  cbwpie  coup  Ton  niesure  Tavanceinent  en  terre. 
Dans  certains  cas  la  r^istanc<»  d'un  arbre  yxmi  ^tre  evaluee  k  dix- 
huit  niille  kilognunnies.  Dans  c*»rtains  endroits  la  couche  originelle 
d(»  sable  deiK)se  i>ar  la  nier  on  les  fleuves,  est  si  profonde  que  les  plus 
forts  arbn^s  (de  vingt  nietr(»«  par  exc»mple),  n'attcignent  point  cea 
couches  resistantes. 

II.  Le  niveau  dt^  Teau  qui  enpreigne  le  sol,  est  dans  tous  les  temdnfi 
tourbeux  (gcMeralement  dw  polders  dralnes  par  les  moidins  a  vent  ou 
poui|)es  a  vajM»ur)  as8(»z  constant  de  hauteur.  On  a  retrouve  des  fonda- 
tions  en  pilotis  d'anciens  monuments  ou  (h»s  ranqiarts  dt»s  villes  apreff 
plus  d(i  d(»ux  ou  trois  ccMits  ans,  qui  etaient  restees  tout  a  fait  intactes 
(|uant  k  leur  resistance.  Le  bois  s'etait  noirci,  et  etait  aussi  dur  que  le 
metal. 

Dans  les  "  polders  "  qui  existent  deja  plusieurs  siecles,  les  terrains 
se  sont  retr6cis,  et  on  a  du  abaisser  le  niveau  constant  de  I'eau.  Des 
suites  tres  funestes  se  sont  declarees  dans  les  monuments  datant  de  plu- 
sieurs siecles.  Les  fondations  ne  resistaient  plus,  et  des  crevaces  « 
montraient  de  tout  c6tes.  L*examen  des  pilotis  demontrait  que  le  bois 
avait  ete  a  sec,  et  etait  done  pourri  en  pen  de  temps.  On  a  pu  y  rem^er 
dans  quelques  cas,  on  coupant  les  bouts  dtnj  pilotis  pourris  et  en  intro- 
duisant  i>ar  morcciaux,  dt*  la  ma<;onnerie  vntm  les  vieux  murs  et  la  fondation 
en  bois  d'autant  plus  profonde. 

III.  On  jx)se  les  pilotis  en  nioyennt*  k  une  distance  de  0.50  m. 
mesur^e  sur  les  centres.  En  cou|>ant  et  ^galisant  les  tet<*s  des  arbivs 
enfonceson  manage  un  tenon  qui  entre  dans  les  traverses  {hoW.^^ kcspen), 
destinees  a  supj)orter  le  plancher  en  l)ois  (eimisseur  de  0.08  a  0.12  M, 
en  sapin  ou  an  chenc  b\  ou  le  jx)ids  de  la  construction  sent  tr^s  grande). 
Les  diffen?ntes  planc'hes  sont  posees  a  unt^  distance  de  1  a  2  centimetre 
pour  leur  permettre  de  se  dilater  sous  Tinfluence  de  Teau,  sans  exercer 
uno  pressiou  dangereuse  sur  les  moyens  d'assemblages  surtout  des 
planches  exterieures. 

IV.  Les  ingenieurs  du  "  Waterstaat "  (Fonts  et  chauss^es,  etc.),  et 
de  chemins  de  fer  de  Tetat  ont  quelquesfois  coules  des  blocs  immenses 
de  beton  en  ciment,  comme  moyen  de  relier  les  tetes  des  pilotis,  et  en 
mSuK;  temps  comme  fondations  jwur  les  ma^'onneries.  Les  pilotis  avan- 
cent  dans  ce  cas  sur  xm  metre  en  hauteur  dans  la  mas.s4?  de  beton,  qui 
a  deux  m^tre  de  hauteur;  commci  ces  fondations  sont  exj)osees  a  une 
tr^s  grande  pi*ession  ynir  la  structure  superpos^e  (de^s  pile^  de  ponts 
en  fer,  etc.),  il  faut  pouvoir  conter  absoluement  sur  la  cohesion  du  bloc 
de  b^ton,  lUin  qu'il  n'y  pas  de  danger  qu'il  se  rompe,  en  plusieurs  pie<*es ; 
un  6croulement  de  Toeuvre  entiere  en  pourrait  etre  la  suite  funeste. 

Aussi  en  vue  de  quelques  d^sastres  qui  se  font  ])ro<luits  dans  des 
constructions  executees  d'apr^s  ce  systeme  dans  des  terrains  marec4igeux 
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et  tres  pen  resistants,  les  architectes  n'ont  pas  imit6  ee  systeme  qui 
n'est  efficace,  que  dans  des  terrains  sablonneux  et  argilenx,  formes  par 
les  couches  des  grands  fleuves  ;  dans  ces  conditions  ou  pent  eviter  avec 
le  pilotis  des  constructions  pneumatiques  bien  plus  couteuseij. 

Quoique  le  beton  pourait  fournir  une  bonne  fondation  pour  les 
caves,  qui  serait  impermeable  k  Teau  du  sol,  on  ne  Temploye  pas  dans  ce 
but,  craignant  les  fissures,  dans  les  terrains  marecageux ;  les  fondations 
entierement  construites  en  bois  sont  absoluement  n^cessaires  dans  ce« 
circonstances,  pour  porter  la  ma^onnerie. 

V.  Depuis  deux  siecles  la  coutilme  d'habiter  les  caves,  de  les 
destiner  pour  les  comptoirs  et  bureaux  des  commer^ant**,  pour  des  ateliers 
de  peintres  et  verriers,  de  menuisiers,  etc.,  s'^tait  extremement  repandue 
dans  nos  grandes  villes,  a  cause  du  prix  ^leve  des  terrains  et  des  fonda- 
tions. Un  grand  nombre  de  la  classe  ouvri^re  vivaient  dans  de  caves 
en  grande  partie  sous-sol.  Et  comme  les  fondations  n*avaient  pas  et6 
executes  avec  a^sez  de  soin  Teau  penetrait  pendant  Tautomne  et  Fhiver, 
souvent  au  dessus  du  pave.  Chaque  soir  et  chaque  matin  ces  habitants 
pompaient  devant  leur  entree  cet  eau,  pour  1' Eloigner  par  les  egouts,  pour 
un  certain  temps  du  moins.     Car  chaque  jour  elle  revenait  de  nouve«iu. 

Depuis  vingt  ans  les  autorites  communales,  ont  defendu  d'habiter 
les  sous-sols,  et  ceux  qui  les  habitaient  dans  co  temps,  devraient  les 
quitter  dans  un  espace  de  temjw  determine. 

Quoique  a  present  les  cas  soient  rares  que  les  sous-terrains  soient 
encore  habites  par  des  families  enti^res,  pourtant  on  dispose  g^n^rale- 
ment  la  cuisine  et  quelques  autres  pieces,  qui  sont  habitues  pendant  le 
jour  dans  les  sous-terrains.  En  tout  cas  il  est  d'une  grande  importance 
pour  la  salubrite  des  habitations,  que  les  caves  soient  absoluement  s^hes. 
L'humidite  des  planchers  et  des  murs  ne  ferait  pas  seulement  pourir  les 
bois,  les  meubles  et  les  tapisseris,  etc.,  dans  ces  sous-terrains,  mais  dans 
un  pays  aussi  fi^rreux,  que  le  n6tre,  les  habitants  sentiraient  bientftt  les 
suites  funestes  d*une  demeure,  oxH  cette  humidity  se  r^pandrait  par  tous 
les  etages. 

Les  conditions  suivantes  s'imposent  a  la  structure  de  nos  caves,  sur 
une  fondation  en  pilotis. 

1°.  Comme  le  bois  ne  r^siste  pas  k  la  decomposition,  au  dessus  du 
niveau  de  Teau,  les  murs  en  ma^onnerie  sont  poses  au  dessous  du 
niveau  de  Teau  le  plus  bas,  qui  se  pr^sente.  Pendant  I'ex^ution  des 
ma4jonneries  on  tient  le  puit,  dans  lequel  on  travaille  k  sec  par  de 
pompes  de  diff^rentes  capacit-es. 

2°.  Pourque  garantir  le  plancher  de  la  cave,  ou  du  souterrain,  on 
pent  le  monter  au  da«^sus  du  niveau  de  Teau  dans  de  sol.  Afin  de  guarantir 
les  murs  d'agir- comme  conducteurs  de  I'humidite,  une  partie  comprise 
entre  deux  plans  horizontaux  :  Tun  en  dessous  du  plancher  int^rieur, 
l^autre  en  dessus  du  sol  environnant,  est  execute  en  chaud  hydraulique, 
au  ciment,  ou  k  la  chaud  melang^  de  parties  ^gales  de  ciment  de  tuffeau 
(pi^rre  de  tuffe  provenant  des  boids  du  Rhin,  6crasee  en  poussiere). 

Les  Evaporations  du  sol  sont  ecartees  par  des  oourants  d'air  introduits 
an  dessous  du  plancher,  passant  sur  une  couche  de  sable  couvrant  le  sol 
wiginaire. 
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3*^.  Dans  le  (riis  onlinaire,  voulant  6conomi.»?er  sur  la  hauteur  dc  la 
construction,  on  o.st  bien  oblige  dc  dcscendre  le  planchcr  du  sous-terndn 
en  (lessons  du  niveau  do  Teau.  II  faut  que  le  pavement,  ausai  bien 
i\\\Q  les  murs,  juscju'en  dossus  du  terrain  environnant,  soit  parfaitement 
iinix»ruieable.  Coninie  on  ne  construit  en  general,  que  des  murs  d'une 
dimension  tres  faiblo,  il  faut  gagner  en  qualite  des  briques  et  da  mortier, 
ce  qu'on  jx^rd  de  force  jiar  les  faibles  eiMiisseurs  des  murs  environnauts. 

Trois  H  quatres  couches  de  briques  tres  bien  cuites  et  dures,  sans 
les  moindres  crevasses,  [wsees  dans  un  mortier  de  chaud  et  ciroeut, 
suffisent  A  resister  a  la  pression  do  I'oau,  qui  ne  vient  d'lme  liauteur 
trop  grande.  Le  <lallaj;e  en  marbre  blanc  ou  en  dalles  de  gr^s  cerames 
est  pose  en  dessus.  De  menie  les  murs  qui  auront  0.34  m.  k  0.45  m. 
d'e^Miisseur  (tout  suffisants  pour  i^rter  trois  etages),  ne  r6sistent  pas 
a  la  penetration  de  Feau  par  les  joints  horizontaux  des  assises.  11  est 
done  necessaire  de  les  courir  k  Tinterieur  avi^j  kw  memes  couches 
do  briques  tres  dures,  iK)sees  a  plat  ((Urns  la  plan  vertical)  jusqu'a  la 
hauteur  <lu  niveau  du  terrain  environnant).  On  prend  bien  soin  de 
poser  les  briipies  en  coucrhes  successives  de  mauiere  que  les  joints  soient 
toujours  converts  \ii\v  les  couches  superieurs. 

Mais  comment  supporter  les  dalhiges  dans  un  terrain  aussi 
marecageux  ? 

(a.)  Quand  1(».  batiment  possMe  diuis  sa  fondation  plusieurs  muw 
|)arallels  pen  distances,  la  construction  chi  voiites  cilindricjues  est  facility 
et  preferable.  Le  pen  de  hauteur  necessaire  pour  la  voute  ne  causera 
pas  de  difficulto  dans  le  niveau  du  sous-terrain.  Sur  toute  la  superiicie 
de  la  voiite  ou  <'Oule  du  beton,  oQ  Ton  remplit  les  profondeurs  en 
ma^onnerie  alin  d*egalis(»r  la  surface  dans  un  plan  horizontal,  sur  lequel 
trois  ou  quatre  couches  de  briques  avec  le  dallage  forment  un  unsemble 
bien  resistant  a  Teau  et  l(»s  evaporations  humides  du  sol.  La  surface 
exterieure  des  miu*s  est  couverte  crasphalte  coulant,  ajfin  de  premunir 
les  murs  dans  toute  leur  cpaisseur  contre  la  pression  de  I'eau. 

(i3.)  Supi>osons  que  le  sous-terrain  ne  jwssedent  que  des  piecea 
assez  large,  les  fon(hitions  des  murs  restent  bien  espjicees,  de  plus  de 
3  metres.  En  cc  cas  les  voutes  cilindriques  exigent  une  hauteur 
considerable  sous  le  imvo.  On  preferre  done  de  continuer  le 
planchcr  en  bois  sur  tout«  la  surface  du  b&timent,  afin  de  se  passer 
des  voutes,  et  de  pouvoir  continuer  la  ma^onnerie  hydraulique  des 
fondations,  non  sculement  sous  les  murs,  mais  sous  la  surface  entitle 
de  I'habitation.  Tout  ce  bloc  est  execute  dans  l(»s  meilleurs  mat^riaux, 
les  briques  les  plus  dures,  etc. 

Sous  les  couches  de  briques,  sur  le  planchcr  en  bois,  une  couche 
d'asphalte  toute  unie,  guarantit  d'avantago  contre  Taction  de  Teau, 
surtout  a  cette  profondeur  ou  Teau  veut  remonter  avec  force  dans  la 
m}i9onnerie. 

Les  differentcs  couches  de  briques  font  parfois  remplac^es  par  un 
beton  au  ciment,  couvert  d'une  couche  de  ciment  en  mortier  (moiti6 
sable)  d'une  cpaisseur  de  3  centimetres  au  moins.  Cette  couche  de 
ciment  doit  etre  continuee  contro  les  murs  jusqu'a  la  hauteur  du 
terrain. 
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Les  caves  ainsi  construites  sont  parfaitemcnt  saine*; ;  les  influ(»nccs 
de  rhuinidite  du  terrain,  ontieroment  emproign^  d'eau  bourbeuse  ne  s'y 
font  pas  sentir  <lii  tout.  Ces  caves  pr^servent  toute  la  domeure  de 
I'humidite  <ians  les  voisinages  ou  le  soir  et  la  nuit  dos  vapeure  d^sagr^ables 
puLssent  s'evaporer  du  sol. 

4°.  Si  le  cas  presente  qu'uno  habitation,  construite  il  y  a  longtemps, 
ne  poss^de  pas  do  caves  convenables ;  et  que  les  fondations  ne  sont  pas 
assez  largos  jx)ur  y  installer  (iucore  la  construction  decrite  plus  baut ; 
on  execute  tout  la  cave  dans  une  envelopjK*  de  bois,  de  la  forme  d'un 
grand  bac,  pose  a  Thauteur  voulue,  i>on(bint  qu'on  tient  Teau  pour  ce 
temps  a  un  niveau  plus  bas.  M^me  sans  fondations  ces  caves  avec 
un  grand  massif  de  raa^'onnerie  ne  s'enfoncont  pas  dans  le  terrain 
marecageux,  parc(»que  le  volume  do  Tciau  remplacee  est  plus  grand  que 
le  |K)id  de  toute  la  cave,  comme  elle  a  int^rieurement  un  grand  ^*ide. 
Ces  sortes  de  "  caves  flottantes  "  montent  et  baissent  avec  le  niveau  do 
I'eau  entre  les  murs  de  la  maison,  et  sont  retenues  par  celles-ci  dans 
h»ur  direction. 

VI. — Plusieurs  habitations  <lans  les  villes  de  la  HoUande  sont  situees 
sur  les  bonis  de  I'eau,  sans  quai  intermedia^.  La  salubrite  de  ces 
maisons  ne  differe  en  aucune  sorte  des  autres  ma i sons  des  m6mes  villes, 
poiu'vu  iymi  les  fontlations  soient  ex^ut^es  avec  soin :  car  au  fond, 
toutes  les  maisons  de  ces  memos  villes  out  lours  fondations  egalement 
sous  la  surface  do  I'eau,  sans  que  les  inhabitants  en  resscntent  aucuue 
suite  desagroable  ou  malsaine. 

Dans  le  bois  de  sapin  et  de  chene,  sur  dans  les  longs  arbres  de 
sapins,  nous  avons  done  trouve  do  mat:eriaux  d'une  tres  gnmd  valour 
\m\v  la  construction  dans  tons  l(»s  luauvais  terrains.  Le  bois,  qui 
dans  la  nature  a  comparativement  si  pen  de  resistance,  ne  pourrait  6tro 
remplace  dans  ces  conditions  par  aucune  autre  esp^ce  de  mat«riaux. 

Si  la  Hollando  ne  poss^de  en  general  que  pen  de  terrain  solide  h, 
batir,  puisque  les  provinces  du  Nord  sont  formees  par  un  allmium 
marecageux,  elle  a  trouve  dans  le  bois  de  sapin,  qui  fournit  des  arbres 
d'une  longueur  assez  considerable  et  de  dimensions  assez  fortes,  le  moyen 
d'aller  trouver  le  sol  naturel  k  des  profondcurs  qui  different  do  4  i 
28  metres. 

Une  partio  de  hi  gare  centrale  a  Amsterdam,  notamment  les  piles 
exterieun?s  de  la  chaq)ento  de  bv  couverture  sur  les  voies,  a  exig6  des 
pilotis  de  28  m^'tres  do  long  sur  une  epaisseur  de  38  k  40  centimetres 
a  une  metre  du  tronc.  La  construction  des  fondations  en  ma9onnerie 
de  ce  b^timent,  qui  a  318  metres  de  long  sur  31  metres  de  largeur  a 
6te  etablie  sur  un  pilotis  continu  sur  toute  T^tendue  du  b^timent. 
Les  arbres  sont  enfonces  sur  50  centimetres  d'axe  en  axe  et  assembles 
l)ar  dos  madriers  en  chene  de  20  sur  30  centimetres  et  crois^s  par  des 
longerinnos  Egalement  on  chene  de  memos  dimensions. 
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The  Sanitation  of  Theatres. 

BY 

Lennox  Browne,  F.R.C.S.,  Ed. 


When  the  committee  of  this  section  did  me  the  honour  to  permit 
me  to  embody  in  a  paper  the  information  I  possessed  of  the  condition  of 
our  theatres,  I  felt  it  was  desimble,  notwithstanding  the  long  and 
extensive  experience  of  them  that  I  ha<l,  that  a  careful  and  detailed 
examination  of  the  principal  buildings  should  be  e£fect«<i  in  order  that 
any  statements  I  might  find  it  my  duty  to  make,  should  be  founded  on 
exact  and  precise  information. 

Through  the  courtesy  of  the  leasees  and  managers,  I  have  been  able, 
in  conjunction  with  my  friend  Mr.  Ernest  Turner,  F.R.I.B.A.,  to 
inspect  no  less  tlian  20  of  our  London  theatres,  besides  a  number  in  the 
provinces.  I  ha<l,  indee<l,  marie  application  to  22  metropolitan  lessees, 
but  in  two  instances,  instea<l  of  the  readv  assent  accordecl  me  bv  the 
majority,  I  was  met  by  peremptory  refusal,  on  the  ground  that  the 
lessees  could  not  permit  their  theatres  to  be  inspected,  except,  to 
quote  the  exact  words  of  the  secretary  of  one,  "  by  the  authorised 
authorities." 

As  to  one  of  these  theatn\s,  its  pent-up  situation,  its  age — over 
30  yejirs — au<l  its  manifold  sanitary  imperfections  in  the  front  jxart  of  the 
house,  may  be  taken  as  sufficient  i-easons  for  the  objections  to  inspection 
of  the  back ;  but  with  regard  to  the  other,  I  had  hoped  to  be  able  to 
describe  it  as  a  theatre  which,  being  one  of  the  most  recently  erected, 
might  be  accepUMl  as  a  type  of  what  a  small  comeily  theatre  should  l)e, 
in  the  same  way  as  one  is  able  to  point  to  another  as  a  type  of  all 
that  is  bei^t  suited  for  the  home  of  grand  opera,  and  to  a  third 
as  an  almost  ideal  theatre  for  the  requirements  of  light  comic 
opera.  However,  during  a  visit  to  the  front,  when  I  occupied  a  seat  in 
the  stalls,  on  the  prompt  side,  a  strong  whiff  of  carbolic  acid  which 
assailed  my  nostrils  e^ch  time  the  door  to  that  portion  of  the  auditorium 
opened,  indicateil  that  the  condition  of  the  urinal  in  the  adjacent  lobby 
was  far  from  perfect;  and  I  further  leiuned  that  another  similar 
convenience  opens  directly  into  the  pit;  so  one  may  assume  that 
however  well  the  building  is  constructed  with  an  eye  to  the  beautiful, 
and  with  all  modern  improvements  for  scenic  display,  the  sanitary 
arrangements  have  not  been  equally  successful  in  conception,  or,  it  may 
be,  in  execution. 

Of  the  20  theatres  which  I  did  visit,  it  may  be  said  at  the  outset 
that  in  many  the  arrangements,  from  a  sanitary  point  of  view,  are  the 
reverse  of  satisfactory ;  indeed,  there  is  hardly  one  in  which  some  fault 
may  not  be  detected.  But  I  am  bound  to  testify  that  the  defects  are 
for  the  most  part  due  to  structural  causes  for  which,  when  existing 
as  part  of  an  original  plan,  I  am  sure  every  member  of  this  section 
will  agree,  that  there  is  no  excuse,  although  the  blame  should  rest  rather 
with  the  archit«M?t  than  with  the  proprietor.     On  the  other  hand^  I  have 
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the  greatest  pleasure  in  bearing  witness  that  the  managers  have,  with 
hardly  an  exception,  endeavoure<l  to  overcome  the  difficulties  of  the 
situation  by  care  and  supervision.  If  they  have  not  always  been 
successful,  it  has  been  far  less  often  from  want  of  zeal  on  their  part  than 
from  the  ignorance  and  neglect  characteristic  of  members  of  the  lower 
branches  of  the  theatrical  profession,  and  especially  of  the  working  staff, 
who  represent,  for  the  most  part,  a  low  type  of  the  artizan  class.  Against 
the  results,  however,  of  bad  workmanship  in  the  sanitary  fittings,  no 
amount  of  supervision  of  the  employes  is  of  much  avail,  and  unfortunately 
in  theatres,  as  in  our  own  houses,  instances  of  slip-shod  and  faulty  work 
are  by  no  means  exceptional. 

In  the  front  of  the  house,  among  the  audience,  it  is  found  that 
from  the  careless  way  in  which  sanitary  appliances  are  used,  they  are 
not  unfrequently  getting  out  of  order,  or  giving  cause  for  complaint. 
With  a  large  section  of  the  public,  and  not  by  any  means  those 
occupying  the  cheaper  seats,  it  would  seem  necessary  to  supply  automatic 
flushers,  or  a  staff  of  attendants  specially  to  wait  on  them. 

Most  of  our  investigations  were  made  on  Sundays,  for  two  reasons 
—1.  Because  it  was  the  only  day  on  which  we  could  give  the  time  neces- 
sary, and  was  the  one  least  likely  to  interfere  with  the  working  of  the 
theatre.  2.  Because  on  that  day,  better  than  on  a  week  day,  one  could 
gauge  with  a  certain  degree  of  accuracy,  the  care  that  was  bestowed  on 
the  household  arrangements  generally ;  for  as  a  straw  may  show  which 
way  the  wind  blows,  so  such  small  matters  as  leaving  the  slops  un- 
emptied  till  the  Monday  may  be  taken  as  a  criterion  of  the  ordinary 
practice  in  reganl  to  sanitary  matters. 

Another  indication  of  no  small  value  of  the  sort  of  sanitary  care  that 
is  taken  at  a  theatre  is  afforded  by  the  arrangements  for  the  removal  of 
dust  and  rubbish  accumulation.  At  several,  all  dust  is  removed  daily ; 
at  others,  not  only  in  small  or  in  provincial  theatres  but  in  some  of  the 
largest  London  houses,  heaps  of  refuse  may  be  found,  not  at  one,  but  in 
many  comers. 

I  have  not  thought  it  necessary  to  make  analyses  of  the  air  in  these 
buildings,  as  I  had  at  first  intended,  partly  because  this  matter  has  been 
very  carefully  gone  into  by  Angus-Smith  and  others,  but  chiefly  because, 
given  the  cubic  space,  the  number  of  occupants  and  of  gas  lights,  and 
the  amount,  or  rather,  too  often,  the  want  of,  ventilation,  deductions  can 
be  drawn  sufficiently  convincing  as  to  the  state  of  the  air,  without  calling 
in  the  aid  of  the  analytical  chemist. 

Much  has  been  written  on  the  duty  of  theatre  proprietors  to  afford 
protection  from  the  risk  of  fire  or  of  alarms  of  fire ;  but  the  London 
County  Council,  in  its  elaborate  requirements  in  this  direction,  seems  to 
have  ahnost  ignored  the  far  more  important  subject  of  the  health, 
not  only  of  the  actors  and  actresses,  but  also  of  the  general  public.  I 
say  "  more  important "  advisedly,  as  there  is.  ample  evidence^  show 
that  the  time  when  fires  are  most  liable  to  occur  in  theatres,  is  not  when 
the  house  is  full,  but  within  two  or  three  hours  afU^r  the  audience  and 
company  have  left  the  building ;  whereas  if  the  sanitary  arrangements 
are  faulty,  the  danger  is  a   constant  one;  and  this  danger  to  health, 
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while  aff(*cting  tlio  audience,  must  much  more  affwt  tho.se  employwl 
iK'hind  the  scenes,  because  they  are  compelknl  to  be  in  the  theatre  for 
much  longer  i>erio(la,  both  for  acting  and  rehearsals,  and  are  there  all  the 
w(M»k  round.  Moreover,  it  is  b<»hind  the  scenes  tliat  insanitary  condi- 
tions are  to  be  found  in  their  most  objectionable  form  ;  and  although 
from  time  to  time*  more  or  less  fitful  interest  has  l)een  excited  by  the 
rumour  of  a  death  or  of  a  severe  illness  taken  by  some  member  of  a 
London  or  a  country  comiMiny,  any  systematic  sanitary  investigation  of 
that  portion  of  the  building  in  which  the  actor  is  specially  engage<l  has 
not  only  been  completely  neglected,  but  its  nt^cessity  has  been  practically 
overlo()k(»d.  It  is  to  this  deimrtment,  therefore,  that  I  have  made  inquiry; 
and  since  my  professional  work  for  the  last  quarter  of  a  century  has 
brought  me  so  directly  into  relation  with  members  of  the  theatrical 
profession  in  all  its  branches,  I  can  si)eak  of  the  (»ffc»ct  on  their  health 
with  no  uncertainty.  Nor  is  this  merely  a  question  of  affections  of  the 
throat,  although  they  are  l>ad  enough  and  important  enough  to  those  with 
whom  a  sound  throat  is  a  sine  qua  nofi  of  their  vocation,  for  we  find  that 
the  general  health  of  the  actor  suffers  to  a  very  marked  extent  when  he  is 
compelled  to  breathe  constuntly  the  vitiate<l  air  of  hot,  crowded,  un- 
ventilated,  and  ill-situated  dressing-rooms ;  the  lowered  state  of  >'itality 
predisposes  him  in  a  marked  degree*  to  bronchitis,  pneumonia,  phthisis^ 
and  diseases  of  the  respiratory  and  circulatory  organs  generally,  to 
dysi>epsia,  to  so-called  acute  rheumatism — if  rheumatism,  and  especially 
acute  rheumatism,  be  not -in  itself  a  form  of  blood-poisoning — and  to 
typhoid  fever,  deaths  from  which  last  are  by  no  means  uncommon  among 
actors,  especially  in  the  case  of  memlx^rs  of  touring  comjmnies.  It  is  well 
known,  also,  that  a  cmving  for  stimulants  is  set  up  by  insanitary  con- 
ditions of  the  respired  air  and  surroundings  of  a  man's  work.  Indeed 
alcohol  is  often  asserted — it  has  never  l)een  proved — to  be  an  antidote 
to  the  poison  of  an  unsavoury  atmosi)hei*e  or  occupation,  and  the 
stiitement  is  frequently  nuwh*  as  an  (»xcus(»  for  indulg(»nce. 

But  it  must  not  Ik*  suppos(ul  that  l)ecause  I  deal  with  those 
mysterious  parts  of  a  theatre*  b(»hind  the  curtain,  that  it  is  the  employes 
who  are  the  only  sufferers  from  insanitary  conditions  in  those  situations. 
It  must  indeed  have  been  in  the  experience  of  many  that  when  the 
curtain  has  risen,  or  a  scieno  has  l)een  changed,  and  especially  when  the 
stage  has  been  opened  up,  a  rush  of  air  of  charuel-like  odour  has  blown 
into  the  house;  while  the  occurrence  of  theatre  headache,  theatre 
diarrhoea,  and  even  theatre  sore-throat,  is  well  recognised  as  the  not 
infrequent  morrow's  payment  for  an  evening's  amusement.  Moreover, 
anyone  with  the  least  knowledge  of  theatres  must  l)e  aware  that  there 
are  certain  theatres  throughout  the  kingdom  which  are  hardly  more  or 
less  than  veritable  death-traps. 

Whenever  I  have  conversed  with  a  member  of  the  theatrical  pro- 
fession on  the  subject  I  have  always  been  told  of  one  or  other  particular 
provincial  theatre  which  was  especially  condemned.  Not  a  few  buildings 
have  be(»n  particularised  by  more  than  one  informant,  and  one  or  two 
are  always  mentioned  as  prominently  insanitary.  It  is,  however,  almost 
impossible  for  the  actor  to  attack  this  mischief  because  he  belongs  to  a 
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profession  in  which  supply  is  in  excess  of  demand,  and  it  is  even  difficult 
for  a  manager.  In  one  case  with  which  I  am  acqiminteil,  the  London 
manager  of  a  company,  a  member  of  which  died  from  typhoid  fever 
taken  in  a  provincial  theatre,  was  advised  by  his  lawyer  not  to  insist  on 
l^al  proceedings  as  it  would  greatly  prejudice  his  having  a  date  given 
him  should  he  again  desire  to  visit  that  town,  and  this  prejudice  might 
probably  be  shared  by  the  managers  of  other  provincial  theatres  who 
were  conscious  of  similar  sanitary  shortcomings  and  dangers  to  health.* 

In  this  connexion  I  may  mention  a  case  which  happened  in  my  own 
experience,  and  which  throws  a  peculiar  light  on  the  legal  \iew  taken  of 
our  efforts  to  prevent  disease.  A  young  lady,  who  ha<l  on  several 
occasions  been  under  my  care  for  attacks  of  sore  throat  of  an  imdoubted 
sewer-gas  type,  while  filling  an  engagement  in  a  London  theatre  was  • 
directed  by  her  manager  under  the  terms  of  her  agreement  to  play  at  a 
certain  theatre  in  the  kingdom  notorious  as  a  source  of  typhoid.  On 
learning  the  destination  of  my  patient  I  conceived  it  my  duty  to  warn 
her  of  the  danger  to  which,  as  one  specially  susceptible  to  the  effects  of 
foul  air,  she  would  be  expose<l,  and  I,  at  request,  made  an  affidavit  to 
that  effect.  The  lady  used  my  advice  as  a  plea  to  release  of  the  engage- 
ment, but  when  my  declaration  was  read  to  one  of  the  judges  of  the 
High  Court  before  whom  the  case  came,  he  remarke<l  that  he  did  not 
see  that  a  medical  man  was  calle<l  upon  to  give  an  opinion  of  that  kind  until 
his  patient  had  actually  suffered.  Had  I  been  examined  on  my  affidavit  I 
should  have  ventured  to  point  out  to  his  Lordship  that  the  efforts  of  a 
doctor  to  prevent  disease  offer  more  probable  chances  of  success  than  do 
our  attempts  to  cure  it  when  manifested,  just  the  same  as  the  best  lawyer 
is  not  he  who  gains  the  largest  number  of  successful  verdicts  but  he  who, 
recognising  the  uncertainty  of  the  law,  settles  the  most  cases  without 
recourse  to  a  trial  in  court. 

I  am  quite  aware  that  in  all  probability  my  statement  that  an 
abnormally  large  proportion  of  theatrical  ill-health  is  due  to  insanitation 
will  be  received  with  incredidity  by  the  public,  and  met  by  opposition 
from  the  managers;  such  is,  however,  my  sober  conviction,  and  not 
only  so,  for  there  are  certain  houses,  not  only  in  the  provinces,  but  in 
the  metropoHs,  from  which  I  am  almost  certain  to  receive  as  patients 
members  of  the  profession  who  in  other  engagements  enjoy  fair  health. 

To  come  now  to  a  consideration  of  the  actual  state  of  affairs  exist- 
ing in  our  theatres,  I  would  deal  first  'with  the  question  of  their  situation ; 
and  this  has  such  a  strong  bearing  upon  the  construction  of  the  building 
in  reference  to  proper  sanitation  that  it  merits  our  most  careful  con- 
sideration. How  many  of  our  theatres  can  claim  perfect  isolation  ? 
But  few,  and  only  those  of  quite  recent  erection  ;  but  without  isola- 
tion it  is  well-nigh  impossible  either  that  the  risk  of  fire,  when  arising 


*  In  the  case  of  touriDg  companies  in  the  provinces  there  is,  of  course,  the  added 
danger  of  sanitary  imperfections  in  the  lodgings  occupied ;  since,  owing  to  prejudice, 
it  is  difficult  in  many  towns  to  procure  accommodation  of  the  hetter  class.  Moreover, 
the  fatigue  of  Sunday  travelling  and  of  constant  rehearsals  is  apt  to  make  individuals 
more  "  receptive  "  of  malign  influences  on  the  health. 
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in  the  theatre,  can  be  limited  to  that  building,  or  that  conflagration  from 
contiguity  can  be  insured  against. 

Nor  can  there  be  thorough,  or  indeed  sufficient,  ventilation  withoot 
isolation  ;  for  where  there  is — as  exists  in  several  cases — some  sort  of 
open  space  on  one  or  other  side  of  the  building,  the  changed  **Mr" 
is  ver}'  far  from  "fresh,"  even  when  mechanical  aids  are  employed; 
indeed,  in  very  many  instances  it  is  actually  Antiated,  being  drawn 
from  some  narrow  slum  or  back  court,  used,  may  be,  as  a  urinal,  or 
lumbere<l  up  with  disused  stage  properties.  I  am  aware,  of  course, 
of  the  difficulties  which  have  existed  and  still  exist  in  the  way  of 
theatres  ta'ng  so  perfectly  isolated  as  will  l>e  admitted  by  modem 
hygienists  to  be  necessary.  Theatre^s  to  be  successful  must  occupy 
central  positions,  and  site^s  in  such  localities  are  difficult  and  expensive 
to  obtain.  Hence  we  iind  that  a  large  number  of  our  theatres  have  been 
erecte<l  in  pieces  of  ground  which  must  have  taxed  tlui  ingenuity  of  the 
architect  to  a  considerable  extent  in  the  preparation  of  his  plans,  and  in 
at  least  three  instances  the  difficultv  of  available  site  has  been  met  bv 
placing  the  theatres  below  the  level  of  the  street  altogether,  and  in  such 
a  situation  as  to  render  efficient  sanitation  well  nigh  a  matter  of  im- 
possibility. In  an  above-ground  theatre,  however  hemme<l  in  it  may 
be  by  other  buildings,  space  for  dressing  and  retiring  rooms  may  be 
adequate  or  not,  and  windows  are  at  least  feasible,  though  they  are  by  no 
means  the  rule ;  but  in  underground  theatres  and  in  rooms  built  under 
the  stage  windows  are  either  altogether  absent  or  are  of  the  order  of  a 
transparent  ceiling,  and  of  no  practical  value  for  ventilation.  Moreover, 
in  underground  theatres  there  must  be  a  constant  difficulty  with  the 
drainage,  where,  as  has  actually  been  the  case,  the  drains  are  place<l  at  a 
lower  level  than  the  main  sewer.  It  is  fair  to  report  that  in  two  such 
buildings  of  this  class  attempts  moiv  or  less  successful  have  been  made 
to  remedy  this  grave  defect,  a  defect  one  would  hardly  expect  to  find  in 
theatres  built  so  recently,  for  one  dates  from  1H82  the  other  from  1874; 
this  last  was  reconstructed  entirely  for  causes  of  sanitation  in  1883.  It 
is  difficult  to  acquit  the  architect  of  blame  in  the  first  instance,  for  with 
all  respect  to  the  profession,  I  do  not  think  he  should  have  consented  to 
prepare  plans  on  such  lines.  Even  now  such  an  event  as  percolation  of 
sewage  from  an  old  brick  drain  is  not  an  unknown  occurrence  imder  the 
stage  in  one  of  these  reconstructed  sub-soil  theatres.  To  demonstrate 
still  further  the  difficulties  met  with  in  theatres  built  in  cramped 
positions,  I  foimd  it  not  an  unusual  position  for  waterclosets  to  be  in 
dressing-rooms  or  in  hot  lobbies  (80°  F.  on  Sunday  morning)  into 
which  dressing-rooms  opened,  the  only  means  of  ventilation  for  the 
closets  was  into  these  rooms  (Diagrams  7,  8,  and  10).*  It  is  well 
nigh  impossible  to  conceive  that  these  arrangements  were  part  of  the 
original  plans.  While  on  this  subject  I  would  point  to  another 
accompaniment  which  I  consider  objectionable  in  underground  as  in 
all  theatres,  and  that  is  having  other  buildings,  as  restaumnts,  erected 
over  or  in  close  contiguity  to  them. 

*  The  diagrams  referred  to  are  given  in  Mr.  Ernest  Turner's  paper  which  follows 
this  one. 
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Applying  this  matter  of  situation  to  country  theatres,  it  niay  be 
added  that  not  onlv  is  there  less  excuse  on  account  of  cost  for  non- 
isolation,  but  that,  as  a  matter  of  fact,  very  many  of  such  buildings — 
full  of  other  sanitary  defects — cannot  have  this  particular  fault  of  over- 
crowding charged  against  them. 

Accommodation. ^^ThosLtves  which  have  been  built  during  the  last 
10  years   show    improvements    in    the   dressing-room  accommodation 
(Diagrams  1  and  2)  over  that  provided  in  the  older  theatres ;  but  much 
still  remains  to  be  done,  and  in  only  one  can  the  arrangement  be  con- 
sidered absolutely  satisfactory  (Diagram  1).     In  the  very  old  theatres, 
especially  the  large  ones,  there  are  long  underground  rooms  without 
either  light  or  water.     In  one  of  the  oldest  we  found  a  room  employed 
for  office  purposes  placed  over  a  vault  in  which  were  three  waterclosets 
used  by  the  working  stttff,  all  out  of  order,  and  in  two  of  them  the  pans 
were  fidl.     At  this   theatre   the   fire-watch   is  the  most  complete   in 
London,  so  that  it  is  guarde<l  against  the  only  possibility  of  improving 
its  sanitary  defects  ;  if  it  should  take  fire  it  is  to  be  hopc<l  that  it  will  be 
empty,  as  there  woiUd  be  very  little  chance  for  its  safety,  and  with  its 
wooden  staircases  and  numerous  passages,  not  much  for  those  engaged 
on  the  stage.     In  most  theatres,  even  in  some  of  the  larger  houses,  there 
is  an  absence  of  a  master  key  by  wliich  all  the  rooms  could  be  opened 
without  delay  in  case  of  fire.     This  defect  does  not  exist  in  the  case  of 
two  of  the  large  house^s  visited.     At  one  theatre  we  were  informed  that 
we  could  not  enter  several  of  the  rooms  occupied  by  principals  because  the 
rooms  were  locke<l  and  the  keys  taken  away  by  their  occupants.     Such 
a  statement  can,  however,  be  hardly  credited. 

While  on  this  point  of  fire-watch  it  may  be  remarked  that  at  not  a 
few  theatres  the  fireman  is  a  sort  of  ornamental  appendage  to  the  front 
of  the  house,  and  very  rea<ly  to  call  a  cab  or  run  a  message.  I  commend 
this  circumstance  to  the  attention  of  fire  insurance  managers  and  to 
the  successor  of  Captain  Shaw. 

In  some  five  or  six  of  the  later  built  or  reconstructed  houses, 
there  is  good  dressing-room  accommodation,  with  sufficient  air-space, 
ventilation,  and  light  for  the  occupants.  In  some  there  is  enforced 
permanent  window  and  over  door  ventilation  (Diagram  3),  in  others 
mechanical  means  are  employed.  In  hardly  any  of  the  theatres  of  more 
than  five  years'  duration  is  there  a  constant  supply  of  water  to  be  found 
in  the  dressing-rooms ;  on  the  other  hand,  where  arrangements  for 
running  water  obtain,  there  also  the  basins  were  of  good  class  and  well- 
trapped. 

But  in  another  class  of  houses  things  are  not  in  so  satisfactory 

a  condition.     I  refer  to  those  places  which  were  originally  not  intended 

for  theatres,  but  were  built  as  music  or  lecture  halls,  and  have  been 

since  adapted  to  th(i  purposes  of  comic  opera  or  spect^culai*  burlesque. 

The  original  requirements  in  regard  to  dressing-rooms  were  naturally 

not  at  all   on  a  par  with  those  of  a  theatre.     All  that   was  needed 

were   a  few  small   rooms  to   be   occupied   by   one  or  two  artistes   at 

a  time   who   came  in  "  turn "  and  would  take  the  room  vacated  by 

those  who  had  preceded  them  ;  consequently,  when  it  was  proposed  to 

give  spectacular  entertainments  the  accommodation  was  found  to  be 
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most  incomplete,  and  where  additional  houses  coidd  not  be  acquired, 
room  was  found  Ix^low  the  stage. 

In  one  such  theatre  we  discovered  15  or  16  rooms  below  the  stage, 
some  even  at  a  second  level,  and  in  only  three  of  these  were  there  windows. 
In  the  case  of  two,  I  was  informed,  and  for  all  I  know  in  that  of  the 
third,  these  windows  were  of  necessity  kept  shut  l)ecaiLse  they  opened  into 
areas  with  grating  coverings  through  which  the  .staff  and  others  were 
in  the  habit  of  urinating.     One  of  these  rooms  measured  38'  x  7'  x  7'  9" 
(Diagram   4),  and  was  occupie<l  by    IG  to  18  ladies,  each  of  whom, 
therefore,   supposing  there   were  only  16  occu{>ants,  had  barely  over 
130  cubic  feet  of  space,  enough  to  supply  them  with  air,  if  it  was 
originally  pure  for  about  2\  minutes  accoixiing  to  the  estimate  of  3,000 
per  hour ;  and  the  space  given  for  each  individual,  which  should  include 
that  for  dressing-table,  dresses,  &c.,  would  Ik?  something  like  16  square 
feet,  or  an  area  of  4  feet  by  4. 

Another  instance  of  imperfect  accommodation  is  represented  by  the 
theatre  originally  constructeil  for  the  purposes  of  comedy  with  a  smaD 
company,  but  later  employe<l  for  pro<luction  of  comic  opera  with  a 
company  four,  or  it  may  be  six,  times  lus  numerous.  In  this  description 
of  theatre,  adapted  from  buildings  not  originally  intended  for  dramatic 
representation,  we  found,  and  I  regret  to  say  in  many  others,  closete 
either  in  or  close  to  the  rooms  (Diagrams  5,  6,  7,  8,  9,  and  10),  separated 
in  some  instances  only  by  a  partition  of  match-boarding  (Diagram  6). 

The  old  pan  closet  has  been  i^etained  even  in  one  house  otherwise 
well  nigh  perfect,  and  a  closet  much  advertised  was  repeatedly  pointed 
out  to  us  as  the  acme  of  completeness,  albeit  it  is  one  which  sanitariaas 
generally  would  consider  far  behind  the  requirements  of  to-day.  In  one 
theatre  a  w.c.  a<ljoined  the  dressing-room  of  a  principal  artist,  and  the 
fatal  error  was  i)ermitted  of  having  the  closet  disuseil,  though  the  cistern 
for  the  drinking  water  and  a  sink  were  situated  in  the  same  cabinet. 
Nor  was  it  at  all  uncommon,  when  we  can>e  on  a  closet  particularly  badly 
situated,  to  be  told,  as  a  virtue  of  management,  that  it  had  long  l)een 
disused.  Needless  to  siiy,  no  one  in  these  cases  had  thought  it  neces- 
sary to  cut  off  connexion.  Nor  are  the  w.c.'s  in  the  front  of  the  house 
any  better  than,  or,  for  the  most  part  as  good,  as  the  majority  of  those 
at  the  l)ack,  and  for  the  defects  in  their  situation  and  for  the  utter  absence 
of  oil  ventilation  the  architects  must  surely  lx»  held  responsible.  In  some 
ii  «»tances  it  would  appear  as  if  no  arrangement  for  such  necessaries  had 
bten  part  of  their  original  design,  for  we  found  them  literally  planted 
ini^uch  positions  that  the  only,  source  for  fresh  air  (save  the  mark)  or 
fo  exit  of  foul  was  an  adjacent  cloak-room,  lobby,  refreshment-room, 
or  even  a  portion  of  the  auditorium.  That  this  statement  is  not 
exaggerated  is  proveil  by  the  plentiful  dissemination  of  the  odour  of 
disi*nfectants,  and,  in  fact,  whenever  a  disinfectant  is  to  be  smelt,  it  may 
be  acceptinl  that  it  represents,  not  the  antidote,  but  the  disguise  of  a 
poison  it  has  attempted  to  conceal  by  a  more  vigorous  attack  on  onr 
olf actor v  sense. 

On  the  prognuumes  of  a  newly  reconstructed  theatre  the  particular 
form  of  disinfectant  cmploye<l  in  the  building  is  naively  printed  under 
the  wlvertisement  of  the  special  musical  organ  used.     In  another,  in 
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'which  we  found  a  w.c.  in  the  ladies'  cloak-room  ventilating  onto  the 
staircase,  and  a  second  onto  the  pas.sage  lobhy  to  the  stalls,  we  were 
met  in  all  parts  of  the  building  by  a  printed  certificate  of  a  recent  date, 
and  signed  by  a  gentleman  who  added  '^  F.S.I."  to  his  name  that  '^  the 
*^  sanitary  condition  before  and  behind  the  curtain  was  (in  his  opinion) 
**  satisfactory^ 

I  have  alluded  to  an  instance  in  which  a  w.c.  l)ehind  the  stage  was 
contiguous  to  the  flue  of  a  restaurant  under  which  the  theatre  was 
liailt.  In  another  theatre  a  closet  in  the  front  of  the  house,  which  was 
indeed  a  part  of  the  ladies'  cloak-room,  was  similarly  overheated,  and 
no  means  of  cooling  existed  except  by  opening  the  door  which  led  to  the 
passage  for  occupants  of  the  boxes  and  stalls.  The  accommodation 
of  this  nature,  even  to  Royal  boxes,  in  more  than  one  instance  is 
faulty. 

m 

So  much  for  the  closets.  I  regret  to  say  that  the  condition,  and 
especially  the  situation  of  the  urinals  behind  the  stage,  are  even  worse. 
Sometimes  there  are  none  wliatever  for  the  working  staff,  so  that 
accommodation  is  often  sought  for  either  against  the  walls  and  down 
the  areas  of  the  theatres  themselves  or  at  the  adjoining  "  public." 

In  one  of  the  earUer  theatres  that  we  visite<l,  where,  as  was  well 
known,  many  members  of  the  couipiiny  had  been  recently  ill,  we  foimd 
a  stand-up  urinal  situate<l  beneath  the  stage  at  the  back  and  centre. 
Openings  in  the  stage  flooring  really  exposed  the  urinal  to  view,  and 
these  openings  were  in  point  of  fact  the  main  sources  for  its  ventilation. 
We  should  have  hesitated  to  mention  a  circumstance  so  damnator}*,  and, 
as  it  might  appear,  so  identifying  of  a  particular  theatre,  were  it  an 
isolated  example,  but  I  regret  to  say  that  we  found  the  same  condition 
with  but  slight,  and  in  no  sense  extenuating  variations,  in  several  other 
houses. 

In  one,  the  urinal  of  the  working  staff  was  in  the  corner  of  the 
stage  itself ;  the  ventilation  was,  however,  not  entirely  on  to  the  stage 
but  into  a  fire-escape  shaft,  whence  windows  opened  on  to  each  half- 
landing  of  the  staircase  used  by  the  company;  how  much  of  the 
malodorous  air  of  this  urinal  was  drawn  from  these  windows  into  the 
dressing-rooms  and  how  much  driven  on  to  the  stage  by  down  draft  of 
cold  would  be  a  nice  (?)  point  to  determine. 

Incidentally  reference  has  l)een  ma<le  to  the  extremely  defijgiont 
ventilation  of  the  working  portion  of  most  theatres.  It  is  a  pleasure :'  ) 
state  that  at  two  houses,  where  very  large  numlx»i-s  of  dancers,  Ac,  a.c 
gathered  in  one  room  and  liave  to  make  many  changes  of  dn\*s, 
the  construction  of  the  rooms  and  the  ventilation — which  is  of  a 
permanent  character — ^are  well  nigh  as  perfect  as  they  can  lie. 
In  the  smaller  rooms  of  these  theatres  occupied  by  the  "principal  ," 
es^iedally  when  they  are  foreigners,  every  inlet  for  fresh  or  outlet  "or 
used  air  is  carefully  and  almost  hermetically  blocked. 

Lighting. — The  electric  light  is  now  largely  use<l  behind  the  stage, 
bat  is  often  supplemented  by  gas  burners  because  the  artistes — quite 
erroneously,  as  is  proved  by  their  absence  in  the  Royal  English  Opera 
House  and  the  Savoy — insist  that  the  electric  current  cannot  supply 
saflicient  heat  for  their  purposes  of  "  make  up." 
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most  incomplete,  and  where  additional  houses  could  not  be  acquired, 
room  was  found  below  the  stage. 

In  one  such  theatre  we  discovered  15  or  16  rooms  below  the  stage, 
some  even  at  a  second  level,  and  in  only  three  of  these  were  there  windows. 
In  the  case  of  two,  I  was  informed,  and  for  all  I  know  in  that  of  the 
third,  tlie^e  windows  were  of  necessity  kept  shut  because  they  opened  into 
areas  with  grating  coverings  through  which  the  staff  and  others  were 
in  the  habit  of  urinating.  One  of  these  rooms  measured  38'  x  7'  x  7'  9" 
(Diagram  4),  and  was  occupied  by  IG  to  18  ladies,  each  of  whom, 
therefore,  supposing  there  were  only  16  occupant.s,  ha<l  barely  oTer 
130  cubic  feet  of  space,  enough  to  supply  them  with  air,  if  it  was 
originally  pure  for  about  2  J  minutes  according  to  the  estimate  of  3,000 
l^er  hour ;  and  the  space  given  for  each  indi\ndual,  which  should  include 
that  for  dressing-table,  dresses,  &c.,  would  be  something  like  16  square 
feet,  or  an  area  of  4  feet  by  4. 

Another  instance  of  im|)erfect  accommodation  is  represented  by  the 
theatre  originally  constructed  for  the  purposes  of  comedy  with  a  small 
company,  but  later  employed  for  production  of  comic  opera  with  a 
company  four,  or  it  may  be  six,  times  as  numerous.  In  this  dascription 
of  theatre,  adapted  from  buildings  not  originally  intended  for  dramatic 
representation,  we  found,  and  I  regret  to  siiy  in  many  others,  closets 
either  in  or  close  to  the  rooms  (Diagrams  5,  6,  7,  8, 9,  and  10),  separated 
in  some  instimces  only  by  a  partition  of  mat<.'h -boarding  (Diagram  6). 

The  old  pan  closet  has  been  retaine<l  even  in  one  house  otherwise 
well  nigh  perfect,  and  a  closet  much  advertised  was  repeatedly  pointed 
out  to  us  as  the  acme  of  completeness,  albeit  it  is  one  which  sanitarians 
genendly  would  consider  far  behind  the  requirements  of  to-day.  In  one 
theatre  a  w.a  luljoined  the  dressing-room  of  a  principal  artist,  and  the 
fatal  error  was  i)ermitto<l  of  having  the  closet  disuse<l,  though  the  cistern 
for  the  drinking  water  and  a  sink  were  situated  in  the  same  cabinet. 
Nor  was  it  at  all  uncommon,  when  we  can)e  on  a  closet  particularly  badly 
situated,  to  be  told,  as  a  virtue  of  manygement,  that  it  had  long  been 
disused.  Needless  to  say,  no  one  in  these  cases  had  thought  it  nece.s- 
sary  to  cut  off  connexion.  Nor  are  the  w.c.'s  in  the  front  of  the  house 
any  better  than,  or,  for  the  most  part  as  good,  as  the  majority  of  those 
at  the  back,  and  for  the  defects  in  their  situation  and  for  the  utter  ab.sence 
of  •'U  ventilation  the  architects  must  surely  l)e  held  responsible.  In  some 
ii  «>tances  it  would  appeiir  as  if  no  arrangement  for  such  necessaries  had 
bten  part  of  their  original  design,  for  we  found  them  literally  planted 
in  'Such  positions  that  the  only-  source  for  fresh  air  (save  the  mark)  or 
fo  exit  of  foul  was  an  adjacent  cloak-room,  lobby,  refreshment-room, 
or  even  a  portion  of  the  auditorium.  That  this  statement  is  not 
exaggerated  is  proved  by  the  plentiful  dissemination  of  the  odour  of 
disiVifectants,  and,  in  fjict,  whenever  a  disinfectant  is  to  be  smelt^  it  may 
be  accepted  that  it  represents,  not  the  antidote,  but  the  disguise  of  a 
poison  it  has  attempted  to  concejil  by  a  more  vigorous  attack  on  our 
olfactory  sense. 

On  the  programmes  of  a  newly  reconstructed  theatre  the  particular 
form  of  disinfectant  employed  in  the  building  is  naively  printed  under 
the  advertisement  of  the  special  musical  organ  used.     In  another,  in 
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^which  we  found  a  w.c.  in  the  ladies'  cloak-room  ventilating  onto  the 
staircase,  and  a  second  onto  the  pas8age  lobby  to  the  stalls,  we  were 
met  in  all  parts  of  the  building  by  a  printed  certificate  of  a  recent  date, 
and  signed  by  a  gentleman  who  added  "  F.S.I."  to  his  name  that  "  the 
**  sanitary  comlition  before  and  behind  the  curtain  was  (in  his  opinion) 
"    satisfactoryr 

I  have  alluded  to  an  instance  in  which  a  w.c.  behind  the  stage  was 
oontiguous  to  the  flue  of  a  restaurant  under  which  the  theatre  was 
l^nilt.  In  another  theatre  a  closet  in  the  front  of  the  house,  which  was 
indeecl  a  part  of  the  ladies'  cloak-room,  was  similarly  overheated,  and 
no  means  of  cooling  existed  except  by  opening  the  door  which  led  to  the 
passage  for  occupants  of  the  boxes  and  stalls.  The  accommodation 
of  this  nature,  even  to  Royal  l)6xes,  in  more  than  one  instance  is 
faulty. 

So  much  for  the  closets.  I  regret  to  say  that  the  condition,  and 
especially  the  situation  of  the  urinals  behind  the  stage,  are  even  worse. 
Sometimes  there  are  none  whatever  for  the  working  stuff,  so  that 
accommodation  is  often  sought  for  either  against  the  walls  and  down 
the  areas  of  the  theatres  themselves  or  at  the  adjoining  "  public." 

In  one  of  the  earlier  theatres  that  we  visite<l,  where,  as  was  well 
known,  many  members  of  the  company  had  been  recently  ill,  we  found 
a  stand-up  urinal  situated  beneiith  the  stage  at  the  back  and  centre. 
Openings  in  the  stage  flooring  reidly  exposed  the  urinal  to  view,  and 
these  openings  were  in  point  of  fact  the  main  sources  for  its  ventilation. 
We  should  have  hesitate<l  to  mention  a  circumstance  so  damnator}*,  and, 
as  it  might  appear,  so  identifying  of  a  particular  theatre,  were  it  an 
isolated  example,  but  I  regret  to  say  that  we  found  the  same  condition 
with  but  slight,  and  in  no  sense  extenuating  variations,  in  several  other 
houses. 

In  one,  the  urinal  of  the  working  staff  was  in  the  corner  of  the 
stage  itself ;  the  ventilation  was,  however,  not  entirely  on  to  the  stage 
but  into  a  fire-escape  shaft,  whence  windows  opened  on  to  each  half- 
landing  of  the  staircase  used  by  the  company;  how  much  of  the 
malodorous  air  of  this  urinal  was  drawn  from  these  windows  into  the 
dressing-rooms  and  how  much  driven  on  to  the  stage  by  down  draft  of 
cold  would  be  a  nice  (?)  point  to  determine. 

Incidentally  reference  has  been  made  to  the  extremely  deficient 
ventilation  of  the  working  portion  of  most  theatres.  It  is  a  pleawun^  ;•  > 
state  that  at  two  houses,  where  very  large  numbers  of  dancers,  &c.,  a.  e 
gathered  in  one  room  and  have  to  make  many  changes  of  dn?^s, 
the  construction  of  the  rooms  and  the  ventilation — which  is  of  a 
permanent  character — are  well  nigh  as  perfect  as  they  can  l«e. 
In  the  smaller  rooms  of  these  theatres  occupie<l  by  the  "  principal  ," 
especially  when  they  are  foreigners,  every  inlet  for  fresh  or  outlet  Tor 
used  air  is  carefully  and  almost  hennetiodly  blocked. 

Lighting. — The  electric  light  is  now  largely  used  behind  the  stage, 
but  is  often  supplemented  by  gas  burners  because  the  artistes— quite 
erroneously,  as  is  proved  by  their  absence  in  the  Royal  English  Oi)era 
House  and  the  Savoy — insist  that  the  electric  current  cannot  supply 
saflicient  heat  for  their  purposes  of  "  make  up." 
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Heating. — ^The  absence  of  ventilation  enUiils  such  an  excessive 
temperature  that  the  thought  of  any  method  of  warming  seems  hardlj 
to  liave  occupied  the  mind  of  the  theatrical  architect  of  the  past,  and 
except  in  the  green  room,  it  is  rare  to  find  a  fireplace  in  use  in  rooms 
behind  the  scenes,  or  even  to  find  one  at  all.  An  excellent  coil 
arrangement  exists  in  one  of  the  most  recently  built  houses. 

The  foregoing  remarks  represent  in  almost  the  fewest  possible 
words  the  outcome  of  our  inspiK'tion  ;  it  is  needless  to  a<ld  that  a  pi^r 
could  have  l)een  written  on  any  one  of  the  many  headings  considered, 
and  almost  on  any  one  of  the  theatres,  which  should  have  occupied  the 
limit  permitted  to  the  whole.  But,  in  point  of  fact,  I  have  been  able 
to  take  but  a  general  survey,  and  perhaps  this  is  as  well  in  an  opening 
paper,  and  I  have  therefore  asked  Mr.  Ernest  Turner  to  utilize  a  large 
(quantity  of  the  information  we  obtained  as  a  separate  contribution  to 
this  discussion,  and  have  had  pleasure  in  placing  at  his  disposal  the 
rough  sketch  plans  made  by  me  at  our  visits  for  the  purpose  of 
diagrammatic  illustration. 

I  fear  tliat  my  communication  will  be  considered  as  representing 
a  pessimistic  view.  From  the  aspect  of  the  doctor  it  could  hardly  be 
otherwise  ;  for  in  making  a  diagnosis  one  has  rather  to  take  note  of  what 
is  diseased  than  of  w^hat  is  sound.  But  in  making  a  prognosis  one 
is  permitted  to  place  in  the  balance  both  the  favourable  and  the 
unfavourable ;  and,  so  doing,  I  venture  to  prophesy  a  greatly  improved 
sanitary  condition  of  our  theatres  in  the  near  future.  Nor  would  I 
wish  it  to  go  forth  that  in  my  opinion  the  sanitation  of  theatres  is  any 
worse,  except  that  large  numbers  of  persons  are  occupie<l  therein  for 
a  constancy  of  employment,  tlian  is  that  of  concert  halls,  conventicles, 
or  institutions  for  the  purpose  of  Christian  association. 

In  conclusion,  I  may  siiy  that  one  of  the  conditions  which  I 
imposed  on  myself  when  undertaking  this  inquiry,  was  that  my  remarks 
should  l)e  as  impersonal  as  possible.  While,  therefore,  I  have  been 
careful  not  to  actually  identify  any  theatre  whose  ari'angements  I  have 
felt  it  my  duty  to  condemn,  I  have  been  obliged  to  abstain  from  naming 
those  possessing  charact(;ristics  which  it  has  been  a  pleasure  to  commend. 


Diagrams  Illustrative  of  the  Sanitation  of  Theatres. 

BY 

Ernest  Turner,  F.R.I.B.A.,  Architect  to  the  Royal  Academy  of 

Music. 


The  diagrams  exhibited,  12  in  number,  are  complementary  to 
Mr.  Lennox  Browne's  paper,  and,  although  they  are  not  measured 
drawings  to  scale,  but  only  proximate  representations  as  to  size,  they  are 
accurate  in  so  fai'  as  they  illustrate  type^^  of  good  and  bad  arrangements 
at  the  theatres  visited. 

In  considering  the  matter  fairly,  it  must  be  borne  in  mind  that  the 
buildings  represented  are  of  very  different  dates,  and  the  strtmg  contrast 
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whicli  18  presented  between  thos(;  of  efirlior  Mid  those  ef  later  tluU^ 
marks  well  tho  progress  of  imitation,  and  will,  I  think,  lead  to  the 
conelosion  that  many  of  the  older  theatres  reipiire  their  sanitary 
arrangements  to  be  remodelled,  amounting,  in  some  instances,  to  an 
entire  reconstruction  of  a  portion  of  the  huil< lings. 

Diagrams  Nos.  1,  2,  and  3  ilhistintci  three  armngements  of  dre«sing- 
rooma  in  relaticm  to  conidors  and  eonvenieuces,  the  first  two  constituting 
part  of  the  original  plan  of  the  thi^itre,  the  third,  the  arrangement  in 
an  atkleil  house. 

No.  1  represents  th(»  <lressing-roonis  on  each  floor  in  one  of  the 
newest  London  theatres,  and  is  in  evtTV  way  well  planne<l.  The  cor- 
ridor is  well  lighted,  and  cross  ventilation  is  practical )h^  when  desired  ; 


Fig.  1. 

tho  closet  is  well  place<l ;  the  rooms  are  sufficiently  large  and  lofty 
and  liave  good  windows  opening  to  the  pnblic  street.  The  well- 
arrange4l  presses  and  lockers  with  which  the  rooms  are  fitted,  affording 
a  place  for  everything  and  st»curity  against  loss,  render  it  practicable 
to  leave  the  doors  of  the  rooms  op(»n  when  unoccnpie<l,  although, 
strange  to  say,  advantjige  is  not  taken  of  such  facility  in  tho  very 
theatre  under  consideration. 

This  latter  point  appears  to  me  to  he  woith  more  consideration 
than  it  generally  receives,  both  on  the  s(;ore  of  access  for  the  fireman 
and  of  air  flushing  the  apartments. 

There  are  in  this  theatre  sevend  floors  of  dressing-rooms  similarly 
arrang<Nl ;  and  a  hydraulic  lift,  which  travels  at  high  siiecnl,  conveys  the 
pt»rformers  to  and  from  the  stage.  The  |)erfection  which  has  been 
nttaincKl  in  the  constniction  and  mechanism  of  lifts  or  elevators  may 
l)e  the  key  to  the  problem  of  providing  a<le<iuat(»  dressing-room 
accommodation  ui)on  what  might  otherwise  appear  to  be  ina<lequate 
sites. 

No.  2. — Here  tlie  closets  are  plm!e<l  at  the  (»nds  of  the  corridors, 
and  one  over  the  other,  not  an  unusual  armngement  in  mo<lern 
theatres,  but  necessitating  at  least  a  good  air  shaft,  which  is  not  generally 
to  be  fonnd,  but  does  exist  in  this  house. 

In  many  theatres  it  is  difficult  to  b(»lieve  that  the  closets  formeil 
part  of  the  original  ^n  of  the  architect,  indeed,  to  the  professional  eye, 
there  is  strong  evidence  that  they  have  been  a(1de<l  as  afterthoughts. 
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Fig.  2. 
Xo.  3. — Although  the  (h-ossiiig- rooms  hero  an*  gootl,  the  eorritlor  w 
onlv  light<Hl  by  artificial  light,  and  it  is  ill-VfMitilato<l.  It  uiay  be 
thought  that,  as  tin*  huildifigs  are  ohiefiy  o<*eii|iiHl  at  night,  the  abst^nce 
of  wiiKlows  in  the  corridors  is  of  little  ini]>ortanee.  A  visit  to  the 
theatres,  and  th<*  differenet*  that  will  be  observ***!  betwe<*n  the  cleanliness 
and  swe«*tness  of  c*orri<lors  lif^bted  naturally  and  artificially  will  soon 


Fig.  3. 
<lispel  such  illusion.  And  whilst  on  the  subject  of  ch^anliness  in  cor- 
ridors and  elsewh(»r(»,  h»t  nie  dniw  attention  to  the  many  advantages 
which  arise  from  the  use  of  glazcMl  bricks  as  internal  wall  surfaces.  In 
a  few  of  tht»  uKMlern  theatnvs .  they  have  been  fn»ely  use<l  with  most 
sat  isf  act  or  y  resu  1  t,s. 

Nos.  4  an<l  5  represent  two  of  the  woi*st  dressing-rooms  seen  by  us. 
No.  4  is  occupitMl  by  16  to  18  girls,  who  have  to  remain  the  greater 
portion   of  the  evening  in   this  room,  which  is  under  the  stage,  and 


Fio.  4. 


Fio.  5. 


l)ra<*tically  unventilat(Mj.     Ilanng  regard  to  the  small  amount  of  cubic 
spaci*,  the  uuqiImt  of  lights  and  occu^nts,.  ami  the  imiw^sibility  of  air 
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renewnl,  Mich  au  arrangement  must  be  eondemneil  as  highly  insanitary. 
Intlec^  it  is  nothing  short  of  gross  cruelty  to  coiui>el  human  beings  to 
occupy  such  a  ilen. 

No.  5  is  another  celbir  dressing-room,  in  the  same  theittre,  with 
piers  and  vault4'<l  roof,  almost,  if  not  quit<*,  as  ba<l  as  tlie  last,  and  has, 
in  addition,  a  closet  and  sink  in  objectionable  proximity.  The  legal 
definition  of  a  "cellar  <lwelHng  "  is  "an  un<lergroinid  room  in  which 
"  any  jK*rson  passes  the  night,"  and  it  is  ilh>gal  in  occupy  such  room 
unless  C4*rtain  regidations  hs  to  height  from  tloor  to  (^»iling,  size  and 
]K)sition  of  window,  melius  of  ventihition,  <fec.,  are  complieti  with. 
These  cellar  <ln*s.sin<r-nM)ms  do  not  in  aiiv  wav  complv  witli  swUi 
regulations ;  but  it  a]>jx*ars  that  they  may  l)e  iKrcupied  frcmi  G  o'clock 
until  12,  although  (x*cu|)ation  from  12  to  0  would  1>e  illegal. 

Turning  for  a  moment  from  examples  of  bad  arnmgement,  it  is  a 
pleasuiv  to  be  abk»  to  s|>eak  of  two  metropt)litan  theatres  where,  in  some 
of  the  dressing-rooms  use<l  in  connuon  by  a  hirge  number  of  dancers 
and  supers,  there  is  not  only  ample  cubic  space  in  the  large  and  lofty 
rooms,  but  excellent  natural  and  artificial  ventilation. 

Diagrams  Nos.  6,  7,  8,  9,  and  10  illustrate  faulty  arrangements  of 
closets  in  relation  to  dre.s.sing-rooms. 

In  No.  6,  which  is  a  portion  of  an  addeil  hou.se,  the  clo.sets  on  two 
storie>  are  practically  ])ortions  of  the  dn*ssing-rooms,  encloseil  by  match- 
boanling  partitions  only.     One,  which  was  very  defective  and  offensive, 
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>^a8  for  the  accommodation  of  about  30  people,  and  was  partitioned  off 
from  a  dressing-room  15  ft.  x  10  ft.  x  8  ft.  high,  occupied  by  three 
Wies.  This  arrangement  reminds  me  of  one  lately  found  in  the  kitchen 
of  an  Italian  restaurant  in  London,  where  the  only  convenience  was 
enclosed  by  a  canvas  screen. 

No.  7  shows  an  exceedingly  bad  arrangement  of  unventilate<l  lobby, 
dressing-rooms,  and  closet.  *  The  air  of  the  latter  pervades  these 
rooms  and  the  lobby,  ami  to  intensify  tlui  evil,  the  heat  from  the  boilers 
of  an  adjoining  restaurant  renders  this  imsavoury  corner  almost 
oiibfarable.  It  is  true  that  each  dressing-room  has  a  window,  but  each 
window  opens  into  a  very  <leep  and  narrow  area  common  to  the 
nstuannt  abovei  and  covered  by  a  grating  with  small  openings. 
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No.  8  illusti'atc^  an  uiulori^rouud  clost't  in  connoxiou  with  dressing- 
roouui  (occupied  by  four  of  tlu'  priuoipid  gontlenuMi  of  tlic  eoiu])any) 
and  with  staircnse  close  to  thi^  stngi* ;  \w\i\^  withuut  window  to  the  open 
air,  it  ne(tessarily  poUutezi  the  ntutOHpb^n-e  of  luljaceut  i^ooui,  (^taircftiie, 


Fio.  8. 

and  lobby,  and  all  tlio  more  so  slnoo,  with  tho  idea  of  ventilation,  a 
small  square  oi)e|dng  has  been  made  through  the  wall  on  to  the  stairca^-e 
in  question. 

No.  9  shows  another  (floset  in  the  same  theatw,  agjiin  without 
window,  open  to  tlui  staircase  and  adjoining  dressing-room,  and 
situated  under  the  cistern  for  drinking  water,  tlu?  di-aw  off  being  in  the 
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ckMet  itself.  This  pkicc,  I  wfiM  loUl,  lind  l>e«ii  fotmd  so  ubjeclionable 
that,  at  the  request  of  the  occujMiit  oF  the  (ln>H»iiig- room,  orders  had  been 
fp\-en  thftt  it  was  not  to  lie  iimpiL  No  incanx  liaU,  bowuver,  liwu  takeu 
to  eiit  off  the  coimoxion  witli  thn  drain,  and  I  iiee<l  Dot  cxpiain  to  this 
HPCtion  the  probabli'  result  of  the  onler, 

Xo.    10  13  nil  arrun^iniieiit   of  <:lua(!tH  good  enough  if  the/  hftd 
windows  opening  int»  the  opin  nir,  inslcad  of,  us  is  the  faet,  being 


Fic.  10. 
without   win<loW!',   and   being  open    to    llu'    iutprnal    lobby    over   the 
(loor-heMds. 

No.  1 1  ilhistnrtes  an  iiiiveiiltl>ite<l  clow'!  in  n-liition  to  a  private  box, 
nhowtng  what  luxury  is  proTiiliil  for  those  who  riiu  afford  to  pay  tor  it| 


And  No.  12,  the  iirrangt'uit'ul  of  u  liuli.s'  diKik-toom,  this   Iwst  being 
*-J'pical  rather  than  uniijne. 


LKOICS  Cb<OAK  ROOM 


M 


70  StctioH  VL 

In  thoso  few  ]iiii»f  notes  1  Imve  put  some  of  the  facts  plwiolybrfoif 
yon,  Hml  1  have  <'onfiiie<l  my  remarks  almost  entirely  to  the /ifaii  of  the 
aimrtments  mentioned,  the  plan  of  the  hnihlinpj  V)eing,  from  an  Mvbhwt's 
I>oint  of  view,  of  primary  importanei*,  for,  if  this  lie  iuijierfeot,  no  sub- 
secpient  so-callf^l  **sanit4iry  engineering,"  however  skilful,  can  xoAf 
amends  for  the  original  defe<*t. 

I  do  not  for  a  momc>nt  mean  to  im[)ly  that  the  introduction  d 
mod<Tn  appliances,  gcKxl  phunhers'  work,  ami  well-laid  and  ventibiteil 
<lniins,  would  not  do  mneh  \o  improve  the  sanitary  con4lition  of  manj 
theatres ;  hut,  on  thr  other  hand,  I  fcvl  sure  that  yon  will  agnv  with 
me  that  many  of  tho  rfwuns  are,  frcun  their  ]K)sition  antl  snrronndinjss 
totally  imfit  for  the  uses  they  ar<'  put  to,  and  that  they  call  for  alwlition, 
re-arrangement,  or  n*  const  met  ion. 

With  respect  to  overcn»wding,  one  great  ditrwulty  s^'cnis  to  l»e  tliat 
theatres  huilt  to  accommcMlate  small  come<ly  comjKinies  are  snhsi^iuently 
occni)ie<l  hy  large  com|mnics  playing  hnrh^scpie  and  comic  ojiera.  It  is 
ohvious  that  whatever  skill  the  an*hitect  may  display  in  the  original 
plan,  an<l  whatever  control  may  1h^  ext»rcist»d  in  the  ofKcial  examination 
and  ap[)roval  thereof,  are,  in  thes<^  ciivumstances,  renderwl  nngator}'. 

In  questions  affecting  the  health  i)f  the  eonuunnity  at  large,  or  aur 
particular  swtions  then'of.  Acts  c^f  Parliament  and  rogidations  aif, 
douhtless,  to  a  cerUiin  extent,  necessary  ;  but  still  more  useful  will  1h>« 
widespn?ad  knowledge  of  hygiene — an  appriM'iation  of  its  e<*ononiy  and 
of  the  benefits  it  confers  upon  those  who  follow  its  twiehiiigs— a 
knowle<lge  which  it  is  the  main  objtnrt  of  this  Congress  in  its  varion'^ 
p<»ctions  to  promote. 

it  should  be  needless  to  sjiy  that  it  is  solely  in  this  spirit  tliat  my 
colleague  and  I  have  eonducte*!  these  somewhat  delicate'  investigation'*- 
We  gratefully  re<*ognise  in  the  genei*al  consent  of  managers  t4)  our 
request  to  be  allowed  to  visit  their  theatres,  a  dcsiix*  on  their  jwirt  l<> 
march  with  the  sjinitary  enlightment  of  our  diiys,  and  on  this  aciHHint,  h?* 
well  as  from  the  evidences  of  imj>rovc<i  constru(*tion  in  each  new  thcjitn* 
which  is  oiKMied,  we  may  NK)k  h(HX'fully  to  the  future.  We  can  but  trust 
that  this  discussion  will  hasten  the  new  eni,  and  that  the  work  of  this^ 
SfM'tion,  and  of  the  whole  (\Migress,  will  help  to  bring  the  world  at  laPp^ 
to  recognisi*  that  gcKxl  siniitation,  so  hmg  obstructed  and  regardwl  a*' •* 
bore,  is  indeed  a  l>o<)n  and  a  blessing  fiHX*  of  hindnince  or  disguise. 

;)— ^ooo~--<; 

DISCUSSION. 

Dr.  ▲llan  (Public  Health  Medical  Society)  referred  to  the  case  of  ^ 
theatre  recently  built,  whore,  next  to  the  box-office,  and,  doubtless,  in  close? 
proximity  to  the  place  where  the  cakes  and  the  refrcshmontfi  were  jilaced, 
the  watercloset  and  lavatory  were  situated.  In  the  Bayreuth  Theatre 
they  had  an  excellent  model  to  follow.  It  stood  clear  in  its  own  space  of 
ground,  and  all  conveniences  and  other  buildings  were  quite  clear  of  the 
main  buildings.  There  was  great  room  for  improvement  in  concert  halls, 
and  in  some  of  the  clubs.  The  ventilation  in  most  of  them  was  bad,  and 
they  would  do  well  to  follow  the  example  of  Dr.  Lennox  Browne  and 
Mr.  Ernest  Turner,  and  track  down  the  evils  to  their  source  and  origin. 
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If  the  Loudon  Gonnty  Goancil  woald  add  to  its  self-imposed  censorship  on 
the  morality  of  theatres  and  mosic  halls  the  dnty  of  securing  proper 
sanitary  arrangements,  and  would  insist  on  a  clear  space  around  the  main 
building  in  all  such  cases,  they  would  be  really  benefiting  the  community. 

Xr.  Walter  Emden  complained  that  while  in  foreign  countries 
theatres  and  places  of  amusement  were  subsidised,  in  England  they 
were  penalised,  and  everybody  tried  to  stop  them.  Ho  thought  those 
who  expended  their  money  in  the  business  were  as  much  entitled  to  the 
benefit  of  the  protection  of  the  law  as  other  members  of  the  community, 
and  that  they  should  not  be  harassed.  Ho  contended  that  isolation  waH  not 
absolutely  necessary.  A  more  scientific  treatment  of  sites  would  enable 
architects  to  obtain  all  the  desirable  security  without  insisting  upon  the 
necessity  of  isolation.  With  regard  to  the  portions  of  some  theatres  below 
the  ground  level,  the  speaker  contended  that  the  placing  of  one  tier  under- 
ground was  not  only  not  injurious,  but  was  positively  advantageous.  If  a 
panic  of  fire  occurred  in  a  theatre  it  would  surely  be  better  to  have  to 
come  down  two  staircases  than  four.  A  better  division  could  hardly  l>e 
found  than  commencing  the  main  staircase  at  the  level  of  the  street,  with 
the  pit  below,  and  the  upper  circle  and  galleries  above.  Since  ventilation 
would  necessarily  be  effected  from  the  top  of  the  building,  the  placing  of 
one  tier  below  would  make  no  difference.  The  heat  in  theatres  was  made 
a  ground  of  complaint.  Of  course  it  was  hot  in  a  theatre,  as  it  was  in  any 
crowd  whatever.  If  in  the  building  of  a  theatre  they  tried  to  please 
everybody,  there  would  be  no  building  at  all. 

Xons.  F.  Bouhon,  architect  (Member  of  the  Commission  0:1 
Unhealthy  Dwellings,  Paris),  said  he  was  astonished  at  not  having  heard 
any  resolutions  presented  by  the  readers  of  the  papers.  The  arrangement 
shown  in  diagram  No.  4  seemed  to  him  the  most  typical  of  what  to  avoid. 
All  Frenchmen  coming  to  London — the  birthplace  of  sanitation — were 
astonished  to  see  so  many  cellars  used,  more  or  less,  as  dwellings.  Even 
in  great  and  handsome  building^^  they  saw  persons  living  in  rooms  below 
the  ground.  Cellar  dwellings  to  a  Frenchman  were  the  most  intolerable 
things  that  coald  be  imagined.  After  the  teiTible  fire  at  the  Opera 
Gomique,  in  Paris,  a  law  had  been  passed  of  a  stringent  character,  one  of 
the  provisions  of  which  was  that  there  must  never  be  any  portion  of  the 
auditorium  below  the  ground.  Let  England,  which  had  so  many  living- 
rooms  and  kitchens  below  ground,  take  good  heed  of  that  new  law. 

Dr.  Dolaa  (Halifax)  described  some  miserable  dressing-rooms  that 
he  had  seen  in  provincial  theatres.  He  had  in  his  mind  one  at  that 
moment  no  larger  than  the  reporters'  table,  in  which  the  girls  had  to  do 
all  their  changes  and  all  their  dressing.  On  one  evening  he  was  called  to 
one  of  the  girls  who  had  a  sprained  ankle.  He  found  no  conveniences  of  any 
kind  such  as  the  circumstances  required,  no  hot  water  and  no  cold  water, 
except  such  as  coald  be  contained  in  a  small  tin  can,  and  no  conveniences 
for  washing.  The  other  dressing-rooms  were  in  the  same  miserable 
condition.  He  had  traced  absolutely  typhoid  fever,  loss  of  voice,  and 
other  diseases,  many  of  them  of  an  infections  kind,  to  the  defective  sani- 
tation of  theatres.  The  mills  in  Halifax  were  under  regulation,  and  must 
be  sanitary,  and  it  was  not  too  much  to  expect  that  proprietors  of  theatres 
should  be  under  the  same  obligations  as  to  sanitary  provisions.  Until 
the  force  of  public  opinion  was  brought  to  bear  upon  proprietors  and 
managers  of  places  of  public  amusement,  the  present  miserable  state  of 
things  would  doubtless  continue.  He  most  cordially  congratulated 
Mr.  Lennox  Browne  and  Mr.  Turner  on  the  admirable  character  of  their 
papers. 
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Lennox  Browne,  on  being  called  npon  to  reply  to  the  mrioiifl 
speakers,  said  he  conld  not  agree  with  Mr.  ESmden,  who  had  eaid  that 
isolation  was  not  necessarj.  How  could  yon  get  ventilation  if  there  was 
BO  open  space  at  the  backP  He  could  not  follow  the  meaning  of 
Mr.  Emden  when  he  said  that  ventilation  ivas  only  possible  from  tha  top. 
In  a  theatre  at  Vienna  there  was  a  fan  ammgoment  by  which  hot  or  oold 
air  could  be  admitted  from  a  valve  placed  under  the  scat,  and  either  hot 
or  cold  air  could  be  turned  on  at  the  will  of  each  individual  occupant. 
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Some  Insanitary  Snporstitions  in  Eouse-bnilding. 

BY 
H.  ltEATHCX)TE  StATHAM,  F.R.I.B.A. 


The  remarks  in  this  papc4*  rofer  moiv  ('sj)ec*ially  to  houses  built  in 
large  an<l  crowded  rities.  Houses  built  in  open  situations  in  the  country 
are  j)erniettted  by  an  atinospluMe  eomimratively  jjure  and  eleiin.  Houses 
in  large  towns  an^  j)eraieiite<l  by  an  atmosphere  laden  with  impiirities> 
which  are  continually  lK»ing  (h»ix)sited  on  every  surface  that  will  retain 
or  absorb  them.  Tliey  are  also  subjwt,  unless  carefully  watched,  to  the 
incursion  of  various  ty[M's  of  vermin,  from  the  popular  coi*kroaeh  down 
to  even  more  noxious  and  ha[)pily  rarer  examples.  It  is  therefore 
<lesirable  that  they  should  1h^  constructed  of  materials  least  likely  to 
absorb  and  retain  impurities,  and  that  the  method  of  constniction  should 
be  such  as  to  Iwive  no  unligbted  and  inaccessible  spaces. 

The  habitual  construction  of  ordinary  houses  in  England  is  not  in 
accordance  w^ith  these  re(iuinMnents.  For  many  generations  the 
orthodox  manner  of  making  a  house  floor  has  lun^n  to  lay  wooilen  joists 
from  wall  to  wall  with  boards  naileil  down  alwve,  and  a  lath  antl  i>lM9ter 
ceiling  Ixmeath,  the  space  In'twetm  being  an  unseen  cavern  for  the 
accinnidation  of  whatever  dirt  and  decaying  matter  can  find  its  wav  in. 

w  CI*  ^ 

What  the  results  may  lx»  I  once  stiw  in  the  worst  form  in  a  case  w^here 
the  lioards  of  an  East  End  schoolroom  were  taken  up  to  nswrtnin  the 
condition  of  the  joists.  The  space  l)etween  those  joists  was  filletl  nesirly 
to  the  top  with  a  festering  nuiss  of  dirt  and  dust,  over  which  the 
children  had  lHH?n  <laily  collected.  Such  a  floor  wouhl  not  lie  allowed 
in  a  motlern  London  botird  school,  but  it  is  the  accepted  floor  for  a 
dwelling  house;  and  though  the  conditions  of  a  well-kept  dwelling 
houw;  do  not  encourage  such  an  accumulation  as  this,  I  believe  the 
tenants  of  the  Ixjst  kept  London  bouse  which  has  been  inhabited  for  any 
length  of  time  would  Ik*  disagreeably  suri)ri8e<l  at  the  amount  of  dirt 
they  would  find  under  their  flooring  boards  if  they  looked  for  it.  The 
old-fashioned  system  of  ceiling  up  to  the  under  side  of  the  flooring 
boards  and  leaving  the  joists  visible  is  far  more  sanitary ;  the  drawback 
is  that  it  is  unsightly,  and  that  it  does  not  shut  out  sound  sufficiently. 
Double  flcmring  boards  with  felt  between  would  get  oyer  tjie.  letter 
objection  to  some  extent ;  but  what  I  wish  to  it^conimend  is  the  general 
adoption  of  solid  floors  of  iron  and  concrete  with  a  wood  bloc^k  or  |4aiQ 
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parquet  floor  on  them,  for  the  averRge  town  dwelling  house.  They  are 
almost  necessarily  adopted  for  houses  in  flats,  why  not  for  every 
dwelling  house  ? 

In  the  same  way  it  has  for  many  generations  been  the  reeognisi'd 
faith  that  a  house  roof  can  only  be  made  by  means  of  rafters  laid  on  the 
slope  with  a  tie  at  the  foot,  and  with  oeiling  joists  either  at  the  springing 
of  the  roof  or  part  way  up  the  slojie.  The  ail  vantage  of  this  is  that  the 
up|ier  rooms  which  go  pjHlly  into  the  roof  are  reudei-ed  inconvenient 
anil  unsightly  by  a  low  sloping  ceiling  to  half  the  room^  and  tluit  above 
the  ceiling  joists  is  a  dark  cavern  between  them  and  the  roof,  into  which 
no  on«».  ever  sees,  and  where  dirt  may  accumulate  and  vermin  may  bree<l 
undisturlKHl.  It  is  ivally  an  almost  alarming  thought  to  reflect  what  is 
the  probtible  cubic  content  of  these  dark  caverns  in  the  roofs  of  houses 
over  all  London.  If  it  Ix?  thought  necessary  to  go  on  building  sloping 
roofs,  either  the  whole  slope  of  the  roof  should  be  thrown  into  the  top 
rooms,  as  the  visible  ceiling,  or  the  ceiling  of  the  highest  living  rooms 
shoukl  l)e  at  the  level  of  the  roof  springing,  anil  the  spac*e  biitween  that 
and  the  rafters  should  Ikj  treated  as  storage  space  i*asily  accessible  anil 
mifficiently  lighteil  to  1k>.  i*eailily  examineil  from  time  to  time.  But  in 
fact  it  is  entirely  unnecessary,  in  these  days  of  iron,  and  concrete,  and 
tile,  that  we  should  buihl  sloping  roofs  at  all ;  the  doing  so  is  a  mere 
superstition,  excefit  where  reasons  of  architectui-al  effect  are  concenieil ; 
and  certainly  architectural  effect  does  not  t^niH»rn  itsi'lf  much  in  the 
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orriinarv  house  roof.  With  flat  roofs  with  a  cement  flnish  and  suflicient 
fall  to  nni  the  rain  to  the  gutters,  we  should  get  rid  at  ouchi  of  all  these 
dark  caverns,  the  exti»rior  and  inUnior  of  the  roof  would  coincide  in 
8ha[)e,  and  convenience  and  lu^lthfulness  wouhl  Ixj  alike  consulted. 

The  whole  tribe  of  things  tilled  "  skirtings  "  and  "casings  "are 
wiperstitiims  of  the  same  kind,  for  providing  ilark  inaccessible  places 
where  no  cleansing  han<l  can  ever  come.  Baths  and  watercli>si»t  basins 
are  sumamdeil  with  those  foolish  fences  of  joinery  ;  whited  sepulchres, 
which  indeetl  appear  neat  outwardly,  but  within  they  are  full  of — no  one 
knows  what,  for  no  one  ever  looks.  L(»t  l3oth  watereloset  and  bath  stand 
open  to  inspection  all  round,  instead  of  lM?ing  cjihimI  in.  In  the  matter 
of  the  bath,  the  money  spent  on  panelled  casing  and  "polisheil  baywooil 
or  mahogany  top "  would  go  far  to  render  the  Uith  itself  a  neat  and 
|)rp.sentable  piece  of  furniture. 

This  system  of  ornamental  casing  is  carried  out  again  in  the  wooden 
skirtings  which  are  flxed  at  the  basi»  of  the  walls  of  each  room. 
Skirtings  may  Ix*  considerinl  necessary  for  threi*  reasons — for  ap[)earauce, 
for  a  stop  to  the  plastering,  and  to  prevent  chairs  and  other  articles  of 
fivniture  knoi;king  against  and  injuring  the  paix.>r  and  plasUT.  But 
they  should  be  in  a  solid  thickness  of  w^ood  of  no  greater  projection 
from  the  plaster  surface  than  is  nei'ess«u-y  for  their  practical  object. 
Unfortunately,  it  is  considered  nicessary  that  the  larger  and  more 
dignilkHl  a  room  is  the  larger  mouMiug  and  the  greater  projection  the 
skirting  should  have.  As  we  are  not-  goiiig  to  the  exj)ense  of  putting 
down  moulde<l  timber  three  inches  thick  round  the  room,  a  moulding  of 
the  desired  projection  is  fixeil  on  the  top  and  a  piece  of  iuch-and-a- 
quarter  wood  fixed  between  tliat  anil  the  floor^  with  a  nice  hollow  space 
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behind.  The  result  is  often  rendered  audible  by  the  sciittering  and 
scrambling  of  the  mice,  who  are  enjoying  their  gambols  in  the  private 
eorri<lors  which  we  have  obligingly  provided  for  them. 

Casings  for  pipes  are,  no  <loubt,  necessary,  and  are  generally 
specified  to  be  screwed  on,  so  as  to  l>e  removable  when  required.  Tliey 
never  are  remove<l,  or  the  sjMice  liehind  seen,  except  when  something  is 
wrong  with  a  pipe.  They  should  l>c  hinge<!,  and  made  with  button 
fasteners,  so  that  they  can  l)e  oi>ened  ever>'  day  without  any  trouble. 
Among  other  drawbacks,  they  form  a  private  lift  or  elevator  for  the 
cockroach,  who  is  fond  of  warmth,  and  is  entice<l  to  ascend  along 
the  line  of  the  hot- water  pipes.  The  cockrcmch  is  lm<i  enough  in  the 
kitchen,  but  a  goo<l  deal  worse  in  the  l)edn)om  it  is  hardly  worth  while 
to  afPonl  him  the  luxury  of  a  private  passage,  heate<l  with  hot  water,  to 
the  upi)er  floors. 

The  i)as.»<ion  for  sash-win<lows  in  this  country  leads  to  the  employ- 
ment of  another  system  of  woo<len  cra<lling  built  up  round  the  windows, 
¥nth  hollow  inaccessible  l)oxes  for  the  lines  and  weights,  besides 
(generally  speaking)  another  set  of  hollow  spaces  l)ehind  the  back  of  the 
shutter  casings.  It  is  jx^rfectly  |K)ssible  to  make  sash-windows  without 
pulleys  and  weight**  in  more  ways  than  one,  unless  when  they  are  ver}* 
large  and  heavy.  But  the  casement  window  has  the  advantage  that  it 
can  be  hung  in  solid  frames  without  any  of  this  bandbox  work  round  it, 
and  making  it  weather-tight  is  merely  a  matter  of  care  and  scientific 
constniction.  It  is  worth  consideration  whether  we  should  not  do  better 
to  return  to  it  as  the  more  wholesome  and  sensible  structure  of  the  two. 

Another  curious  su|K»rstition  is  that  windows  must  have  curtains. 
The  recognised  principle  seems  to  Ik*  to  make  windows  much  larger  than 
is  necessary  to  light  the  room,  an<l  then  to  stop  out  a  great  deal  of  the 
light  bv  hanging  curtains  over  them.  This  seems  hardlv  either  sensible 
or  sanitarv.  Curtains  are  terrible  collectors  of  <hist  and  dirt.  Kvervone 
knows  that  a  curtain  that  has  l)een  up  three?  weeks  in  London  is  hardly 
fit  to  touch;  and  is  there  any  reason,  in  the  nature  of  things,  why 
win<lows  must  have  these  drai)eries  ?  SupjKJse  we  trie<l  smaller  windows, 
an<l  a  more  decorative  treatment  of  the  frames  and  glazing,  and  left 
them  unencuml)enMl  by  curtains.  We  should  get  as  much  light  in  a 
more  healthy  and  sensible,  perhaps  even  in  a  more  decorative  manner. 
Think  of  the  treatment  of  windows  in  oriental  houses  in  Cairo  and 
elsewhere.  That  could  not  be  copie<l  for  this  duller  climate,  nor  are 
copies  desirable ;  but  it  may  alFonl  a  hint  for  a  mo<lification  of 
decorative  treatment  of  somewhat  similar  type. 

Wall  paper  is  a  simple  and  inexpensive  means  of  pro<hicing  deco- 
rative eflPect  in  a  room,  but  i)a|H»rs  should  be  close  in  texture  and  smooth 
in  surface.  P«p<Ts  with  emlK>sse<l  surfaces,  an<l,  above  all,  what  are 
C4ille<l  "  flock  "  papers,  are  dust  holders,  and  such  wall  surfaces  cminot  be 
kept  proi>erly  ckmn.  Coloure<l  plaster,  finished  with  a  hartl  surfact*,  is 
more  sanitarj'  than  any  pai)er,  considering  that  the  iMii>er  hiw  a  layer  of 
paste  behind  it  which  becomes  rotten  in  time.  If,  however,  papi»rs  an* 
renewe<l  often  enough,  an<l  the  plaster  strip|>e<l  and  well  stiounnl  at 
each  renewal,  the  insanit4iry  element  in  them  is  not  of  suflUcient 
importance  to  counterbalance  the  decorative  gain. 
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Large  and  dt'ep  piaster  mouldings  and  decorations  are  now,  fortu- 
nately, going  out  of  fashion  on  aesthetic  gn)unds  ;  they  an*  injurious  to 
the  cleanly  condition  of  a  house,  affording  so  many  pockets  for  the 
lotlgment  of  dirt.  As  long  as  they  are  kept  flat  and  in  low  n»lief  there 
is  no  harm  in  them.  Tlu;  wooden  mouldings  with  a  hollow  on  the  top, 
which  ai"e  now  nuich  us<»d  to  take  picture- hooks,  are  obj<?ctionahle,  as 
the  hollow  is  always  full  of  dust.  Tlu»  ol«l  brass  picture-rwls  are  unich 
to  lie  pn»ferr<Hl  in  this  respect. 

Furnitur«»,  which  is  a  kind  of  minor  architecture,  has  its  supersti- 
tions of  construction,  the  worst  of  which  is  the  system  of  finishing  large 
wardrolM'S,  lMH>k-cases,  Siv,  witli  a  cornice  stan<ling  up  all  round  the  top, 
leaving  a  wide  pit  for  dust,  which  is  never  scmmi,  and  cannot  Im*  swept. 
This  cornici*  is  a  mere  fashion,  uttc'rly  useless  and  absurd.  The  top 
should  W  made  l(»v<'l  or  (still  lM'tt«T)  sloping,  and  with  no  raistMl  l<Mlge 
alK)Vc  it,  so  that  it  can  be  swept.  It  is  Ih'sI  of  all  to  make  large  erections 
of  this  kind  as  fixtures  carried  up  to  the  c«'iling,  and  finished  with  a 
moulding  against  the  ceiling  ;  then  theit*  is  no  j>lac(^  wheni  dust  can 
ac^rumulate. 

The  last  suiK»rstition  I  will  mention  concerns  that  im])ortant 
rt^'eptach' — the  cistern.  It  might  Im»  sup]ios<*d  that  the  n»servoir  where 
we  st^>re  our  water  for  drinking,  washing,  and  c<K»king,  would  lie  an 
object  of  some  interest  to  the  houst»holder ;  that  he  would  desire  always 
to  see  and  know  that  it  is  pure  and  clean.  But  it  is  a  sui>erstition  that 
the  cistern  nnist  not  1m*  sch'U  ;  it  is  kept  in  the  chirk,  and  genendly  in  a 
place  which  is  very  difficult  to  get  at.  When  it  is  supiM>sed  that  it  must 
want  chaining,  it  is  a  business  of  engaging  a  man  sinn-ially  who,  i>erhaps, 
has  to  bring  a  huhh'r  to  get  t«*  it.  I  knew  a  case  where  the  water  in  the 
house  began  to  have  an  evil  taste,  ami  it  was  found  that  a  <lead  binl  had 
Imhju  in  the  cistern  for  many  djiys  in  an  advances  I  state  of  [)nt  refaction. 
The  cistern  should  Ix'  in  a  well-lighted  place,  where  it  can  1m»  etisily  S4»en 
every  <b»v.  The  ])est  wav  would  1h»  to  niak*'  it  as  an  aouarium  tank  is 
made,  with  a  front  of  [)late  glass,  so  that  you  can  sci?  the  light  through 
the  wat^T. 

To  keep  a  town  lious<'  thoroughly  clean  is  a  contimml  fight,  not 
only  against  accumulati<m  of  dirt,  but  against  vermin.  I  remember  one 
case  where  a  uoblenuin  who  had  beconn^  t(;nant  of  a  house*  in  one  of  the 
1h^  terraces  in  London,  at  a  very  large  rental,  brought  an  action  for 
compi>nsation  against  the  landlord  l^ecause  the  house  was  found  to  be 
full  of  unmentionable  insects  from  top  to  Iwttom.  This  was  an  excep- 
tional case,  an<l  argued  great  neglect  on  the  part  of  someone  ;  but  it  is 
a  fact  that  the  chances  are  far  greater  for  this  sort  of  i>est  in  houses 
built  with  hollow  floors  and  a  great  deal  of  woodwork  than  they  would 
be  with  solid  floors  an<l  skirtings  without  recesses  behind  them. 
Generally  speaking,  the  clean  an<l  healthful  condition  of  town  houses  is 
greatly  assiste<l  by  the  use  of  non-j.K)rous  nwterials  as  far  as  iK>ssible, 
and  the  avoidance  of  all  dark  and  inaccessibh?  comers.  The  pn^sent 
system  of  building  town  house's  is  excee<lingly  faulty  in  these  resjK^cts,  is 
capable  of  ra<lical  improv<*ment,  an<l  should  be  improviMl  acconlingly 
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DISCUSSION. 

Mr.  H.  H.  Collins  said,  witli  regard  to  solid  floors,  there  were 
other  matorialH  besides  iron  and  concrete  that  might  be  used.  Among 
those  that  might  be  mentioned  were  terra-cotta  and  coke-breeze.  One 
point  alluded  to  was  worthy  of  special  consideration.  In  Captain  Shawns 
book  it  had  been  shown  that  wood  was  not  the  inflammable  mBterial  it 
was  generally  snppofled  to  be.  It  had  been  foand  that  beams  1ft  inches 
square,  after  the  fiercest  fire,  stood  the  ordeal  so  well,  that,  if  peeled,  fchey 
could  be  used  again.  A  floor  had  been  patented  which  was  composed  of 
solid  wood  blocks.  Such  floors  were  not  very  eKpcnsive,  and  could  be 
produced  for  6«.  per  yard.  With  regard  to  roofs,  there  were  climatic 
reasons  for  preferring  sloping  to  flat  roofs.  In  winter  flat  roofs  would 
retain  a  great  weight  of  snow.  The  casement  windows  recommended  by 
Mr.  Statham  would  be  very  inconvenient,  particularly  in  small  rooms 
with  much  furniture  in  them.  He  agreed  with  the  paper  with  regard  to 
skirtings,  and  he  objected  to  picture  rods ;  there  was  a  system  of  picture- 
mouldings,  which  he  preferred. 

Colonel  Prendergast  said  h(;  should  have  liked  to  hear  further 
discussion  with  regard  to  solid  floors ;  but  met,  as  that  section  was,  to  deal 
with  sanitary  matters,  they  would,  perhaps,  do  better  to  try  to  find  out 
how  far  block  floorings  would  tell  against  the  efflcient  ventilation  of 
ixioms.  If  there  was  a  ventilating  flue,  that  flue  must  produce  a  current 
of  air,  and  the  instant  one  did  that  in  went  the  bundle  of  rags  to  step  the 
ventilation.  On  the  question  of  roofs  Mr.  Statham  had  done  good  service. 
In  Italy,  and  in  the  buildings  of  ancient  Greece,  flat  roofs  were  universal. 
But  in  this  country  we  were  told  wc  had  no  climate,  and,  therefore,  flat 
roofs  were  impracticable.  If  Mr.  Statham  could  solve  that  i)roblem,  he 
would  do  a  very  great  service  to  the  community.  In  concluding,  Colonel 
Prendcrgadt  said  he  could  sec  no  reason  why  they  should  not  have  solid 
floors  made  of  paper. 

Kr.  Balph  Ifevill,  F.B.I.B.A.,  said  they  had  in  Mr.  Statham^s 
paper  a  condemnation  of  boarded  floors,  and  if  the  author  could  get  all 
architects  to  follow  his  example  he  would  do  them  a  good  senrice.  It 
WAS,  however,  a  question  of  cost.  Six  shillings  a  yard  did  not  seem 
much  for  a  solid  floor,  but  in  the  great  majority  of  buildings  the  expense 
would  be  the  great  obstacle  to  their  adoption.  In  the  ordinary  boarded 
fl()(jr  the  sole  object  of  cleaning  up  seemed  only  to  be  to  wash  dirt  into 
the  cracks  of  the  floor  with  dirty  soap  and  water.  Solid  block  floors 
would  be  diflicult  to  level  if  laid  on  breeze,  and  such  floors  would,  he 
conceived,  require  a  layer  of  asphalte  to  prevent  rot.  He  recommended 
the  French  system  of  bees- waxed  floors.  It  was  a  great  pity  we  had  none 
in  England.  Ladies  objected  to  dance  on  solid  floors,  and  there  was  the 
sound  difiicttlty.  The  experiments  made  many  years  ago  in  this  line  of 
inv(»9tigation  by  Mr.  Thaddeus  Hyatt  were  worthy  of  attention.  The 
speaker  difierod  from  Mr.  Statham  as  to  flat  roofs,  whioh  wonld  be  a 
constant  source  of  trouble  ;  and  such  an  enormous  amonnt  of  guttering 
was  required  with  suoh  roofs  that  they  would  be  continually  in  want  of 
repairs. 

Mr.  J.  F.  Beddon,  F.R.I.B.A,,  i^eed  on  most  points  with  the 
paper.  Solid  floors  need  be  no  disadvantage  to  ventilation.  Pipes  to 
convey  air  should  be  laid,  passing  from  the  floor  through  to  the  fireplace, 
just  as  water  pipes  were  laid.  He  was  in  accord  with  Mr.  Statham 
in   his  jeremiad  against  hollows.      Hollow  walls  were  intolerable    for 
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hariioiiriBg  vermin.  A  very  perfect  and  cheap  wall  oonld  be  made  with 
two  41  ipch  brick  walls,  with  an  inch  air  space.  The  inside  joints  might 
be  left  %  little  open,  and  the  cavity  filled  in  with  Portland  cement 
groating,  and  the  ooareea  might  be  bonded  by  a  few  tie-oonrses  being 
placed  nnder  or  over  the  window.    The  walls  thns  became  very  solid. 

Col.  Seddon,  R.E.,  referring  to  the  passage  in  favour  of  solid 
floors,  described  arrangements  adopted  by  him  for  forming  of  concrete 
the  floor  of  a  gun  battery  at  Portsmouth.  After  a  time  it  developed 
cracks.  These  he  filled  np  with  old  railway  iron,  which,  when  laid  in 
the  cracks,  stopped  all  further  vibration.  He  had  built  barracks  on 
the  same  kind  of  site,  which  was  very  irregular,  having  here  and  there 
pockets  of  soft  ground,  and  in  other  places  spots  of  hard  ground.  Again, 
he  laid  in  the  crevices  pieces  of  railway  iron,  but  to  form  the  floor  he 
employed  large  man-of-wars  cables  cut  into  the  required  lengths,  crossing 
and  re-crossing  one  another  in  all  directions,  and  embedded  in  the 
concrete.  There  had  been  attempts  to  produce  the  same  results  without 
the  use  of  cables,  but  they  had  always  failed. 

Comioillor  Efumam  (Leeds)  agreed  with  the  suggestions  for  solid 
floors ;  wood  blocks  might  be  laid  down  for  G«.  per  yard  of  flooring, 
but  this  sum  would  be  for  the  wood  merely.  The  expense  would  always 
be  a  great  difficulty  in  the  way  of  the  general  adoption  of  solid  floor.-:. 
Concrete  roofs  also  were  very  costly,  and  flat-roofed  buildings  always  had 
an  anfinished  look.  In  the  absence  of  high-pitched  roofs,  it  would  be 
necessary  to  carry  their  chimney  stacks  to  a  much  greater  height.  They 
would  often  require  to  be  14  fjeet  or  15  feet  high  above  the  square  of  the 
building,  and  in  most  cases  such  a  height  would,  with  only  our  present 
resources,  be  practically  impossible. 

Sir  Arthur  Blomfield  said  he  once  had  experience  of  the  advantage 
of  using  iron  bars  in  the  same  way  as  ha<l  been  described  by  Colonel 
Seddon.  When  he  (the  Chairman)  was  a  much  younger  man,  he  had  the 
task  of  erecting  a  church  on  a  very  treacherous  foundation  between  a 
railway  and  a  river.  It  had  given  him  a  great  deal  of  anxiety.  He  had 
tried  various  devices  with  but  little  success,  until  he  struck  upon  the  plan 
of  laying  down  iron  bars  near  the  bottom  of  the  concrete.  Since  then  he 
had  observed  no  symptoms  of  further  settlement. 

Br.  Wilberforee  Smith  said  the  advantages  in  crowded  districts 
of  utilizing  the  roof  seem  indisputable  if  there  be  no  associated  drawback 
of  an  important  kind.  Those  advantages  are  mainly — 1.  Economy  of 
space. — The  utilization  of  immense  areas  which  at  present  are  as  unem- 
ployed as  if  they  formed  part  of  a  remote  prairie,  and  this  in  districts, 
e.g.,  in  liOndon,  where  every  square  yard  of  land  is  of  fabulous  value.  The 
gain  represents  an  additional  stage  added  to  each  building  without 
increased  height.  2.  IDconomy  in  regard  to  sky  space. — So  far  from 
involving  ftny  encroachment  on  the  sky>view,  the  plan  advocated  effects 
in  most  cases  a  gain  of  sky-space  if  it  take  the  place  of  a  span-roof,  and 
it  is  obvious  that  the  human  beings  forming  the  only  additional  mass 
above  the  roof  are  insufficient  by  their  bulk  to  create  any  apprcciablo 
set-off.  3.  Purity  of  atmosphere. — Pew  persons  appear  to  have  any  con- 
ception of  the  gain  of  freshness  in  the  atmosphere  at  the  level  of  the 
roof  as  compared  with  the  street  below.  Such  was  his  experienoe  when 
he  first  read  a  paper  on  the  subject  at  the  British  Medical  Association  in 
1876,  ftod  evperiments  made  from  time  to  time  ever  since  have  only 
cunfirmed  this  experience.    On  the  extensive  roof  of  the  Higher  Gra4o 
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School  in  Leeds,  the  children  enjoy  an  atmosphere  fairly  comparable  with 
that  of  the  moer  outside  the  town.  There  is  a  singular  misconception  as 
to  the  prevalence  of  soot  about  the  roof.  Even  for  the  dwellings  of  the 
wealthy  there  would,  in  some  cases,  bo  great  advantage  in  the  utilization 
of  the  roof.  In  his  experience,  the  residents  of  South  Kensington,  for 
example,  notwithstanding  sanitary  advantages,  montly  foel  every  summer 
tho  relaxing  effect  which  belongs  to  the  lower  level  of  their  district ;  in 
such  sit  nations  tho  freAhor  atmosphere  of  upper  floors  is  well  known,  and 
must  bo  experienced  at  its  best  u}K>n  tho  very  roof.  4.  Minor  advantages 
over  I'ecreation  places  on  the  level  of  tho  street  arc  such  expansion  of 
view  as  a  town  can  aford,  and  the  increased  quiet.  For  the  tired  brain 
of  a  worker  in  town,  it  is  difficult  to  find  any  wholesome  refreshment 
so  prompt  as  a  retreat  to  the  comparative  ([uicL  and  freshness  of  the  roof. 
5.  Details  of  construction  appear  to  involve  no  ])racLical  difficulty — ^such 
is  tho  result  of  somewhat  extensive  inquiry — but  here  he  especially 
desired  the  opinion  of  architects  attending  the  Ojngrcss.  The  various 
nsfs  to  which  the  r(M>f-8pace  has  l>eon  already  ajiplied  include  those  of 
playgrounds  for  school  children,  and  drying-grounds  for  clothes.  The 
space  is  equally  available  for  cultivating  plants,  and  as  a  fresh  air  resting 
place  for  adults. 

Mr.  Statham,  in  answer  to  the  various  speakers,  said  with  regard 
to  concrete  floors,  ho  had  only  mentioned  that  one  method  of  forming 
solid  floors,  because  it  was  the  least  costly,  and  that  consideration  mutt 
be  kept  in  view.  He  did  not  positively  recommend  flat  roofe ;  he  only 
suggested  them. 
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Four-inch  Drains  versus  Siz-inch  Drains. 

BY 

G.  M.  Lawpobd,  Assoc.  M.  Inst.  C.E. 


It  is  a  matter  of  every-day  occurrence  to  find  a  6-inch  pipe  used  for 
the  drainage  of  a  single  house,  and  this  size  is  usually  made  compulsory 
by  sanitary  authorities,  whether  metropolitan,  tirban,  or  rural. 

As 'a  house  drain  is  frcHpiently  dry  for  several  hours  at  a  time,  it 
is  obA^ous  tluit  where  j)ipe8  of  this  diameter  are  used  there  must  l)e  a 
considerable  extent  of  surface  on  wlii(*h  sedimtMit  is  deiK)site<l,  and  as  a 
natural  consequence,  during  the  j>eriods  of  minimum  flow  this  deposit 
will  decompose  and  foul  gases  will  be  generated.  If  the  house-dniin  is 
properly  disconnected  from  the  main  s(;wer,  an<l  efficiently  ventilattnl,  a 
large  proportion  of  these  gases  will  undoubte<lly  lie  carried  off  and 
liberated  in  the  atmosphere,  but  the  tendency  of  the  remainder  will  be 
to  move  in  the  direction  of  the  house  by  I'eason  of  the  absorptive 
HiAuence  of  the  warmer  air  within^ 
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The  author  contends  that  this  generation  of  gases  in  the  house- 
drain,  apart  from  its  being  adverse  to  the  principles  of  sanitation,  is 
preventible,  the  remedy  lying  in  the  use  of  smaller  pipes. 

Taking  as  an  example  the  case  of  an  ordinary  sized  town  house, 
with  an  average  of  10  inhabitants,  and  allowing  30  gallons  of  waste 
water  or  liquid  matter  to  l)e  discharge<l  per  head  per  day,  the  total 
volume  wouhl  be  300  gallons  per  day,  and  of  this  amount  at  least  one- 
half  must  l)e  reekone<l  as  being  discharged  in  six  hours,  thus  giving 
25  gallons  per  hour  as  the  maximum  flow  to  be  provided  for.  To  this 
amount  must  l)e  addeil  the  rain-fall  from  the  roof  and  areas  which,  as  a 
rule  in  the  ease  of  town  houses,  is  taken  into  the  sewer.  The  super- 
ficial area  to  l)e  dealt  with  under  this  heading  varies  from  1,000  to 
10,000  square  f<»et ;  taking  6,000  s<|uare  feet,  which  is  considerably  in 
excess  of  the  average,  and  allowing  for  \\  inches  of  rain-fall  i)er  hour 
(thus  providing  for  the  heaviest  thunderstorms),  the  total  volume  of 
rain-fall  to  be  dealt  with  would  be  3,900  gallons  per  hour.  The  maxi- 
mum hourly  discharge  of  sewage  an<l  rain-fall  combined  would  therefore 
be  3,925  gallons,  or  65*4  gallons  per  minute,  and  a  4-inch  pipe  will 
discharge  this  amoimt  when  nmning  full  at  the  very  flat  gradient  of 
1  in  207*36,  the  velocity  pnwluced  l)eing  2*02  feet  per  second,  which  is 
barely  sufiicient  to  make  a  drain  self  cleansing. 

As  the  conditions  on  which  these  figures  are  liased  are  only  likely 
to  occur  once  or  twice  a  year,  if  at  all  (/.<•.,  during  an  exceptionally 
severe  thunderstorm),  it  is  evident  that  without  special  arrangements  for 
flushing,  even  a  4 -inch  drain  can  scarcely  be  ma<le  absolutely  self 
cleansing,  more  particularly  as  the  usual  gradient  is  from  1  in  40  to 
1  in  60  with  a  conse<|uent  increase  of  discharging  capacity. 

Tlie  author  therefon»  considers  that  under  ordinary  circumstances 
a  4 -inch  drain  is  ample  for  an  average  size<l  house,  and  that  a  6-inch 
drain  is  too  large  to  be  kept  free  from  deposit,  more  particularly  as  the 
majority  of  the  pipes  discharging  into  it  are  three  inches  or  less  in 
diameter.  Baths,  lavatories,  and  sinks  never  have  waste  pipes  exceed- 
ing two  inches  inti'mal  diameter,  and  it  Ls  the  exception  to  find  more 
than  one  appliance  being  discliarge<l  at  a  time.  The  question  therefore 
naturally  arises  '^  How  can  a  2-inch  pipe  possibly  fiush  and  cleanse  a 
"  pipe  nine  times  its  own  sectional  area  ?  " 

The  soil  pipe  is  the  only  pipe  of  larger  size  which  ever  discharges 
at  fidl  bore,  and  the  amount  dischargetl  at  one  time  (two  or  three 
gallons  at  the  most)  is  insufficient  to  make  a  4-inch  horizontal  drain  run 
even  half  full  for  more  than  a  few  feet. 

Automatic  flushing  is  of  the  greatest  assistance  in  keeping  a  drain 
free  from  deposit,  an<l  should  l)e  adopte<l  in  all  cases  where  possible,  and 
more  particularly  in  cases  where,  from  the  depth  of  the  main  sewer,  the 
inclination  of  the  house-drain  exceeds  1  in  60. 

A  tank  containing  not  less  than  30  gallons  is  sufficient  to  cleanse 
a  4-inch  drain  by  means  of  a  2-inch  syphon  and  flushing  pipe,  and  it 
should  l)e  placed  at  the  extreme  end  or  hi*ad  of  the  drain  at  least  six 
teet  above  the  latter  point.. 
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The  author  iiiaiutaiiiH  that  hy  using  a  4«iuch  drain  laict  at  a  uniform 
iiu'linatioii  not  oxc<MMling  1  in  60,  aidocl  hy  automatic  flunhing,  all  refu»<c 
uihI  other  mattor8  dlHchargfMl  into  it  will  l)e  removed  in  the  Blioitest  time 
and  with  tlie  minimum  of  dopoNit,  and  to  thoijie  who  8ay  that  a  4-incli 
drain  woidd  he  chokod  hy  such  oxtraneouH  ohject^s  ati  a  (luht^^r,  a 
nuHlieino  lM)ttle,  or  a  hair-hnish,  tlio  aaying,  **  a  jilaee  for  everything  and 
^^  everything  in  its  pkee  "  may  lie  aptly  quotecl,  as  a  houtieHlrain  cannot 
ohvioiiKly  Im)  the  pmi^er  place  for  a  liair-bruah,  an«l  the  removal  of  such 
articles  e^m  he  effectually  provided  for  hy  making  every  length  of  drain 
accessible  from  ins|)ection  chaml)erH. 

Another  argument  in  favour  of  the  4-inch  pii>e  is  the  increased 
circulation  of  air  in  the  drain,  as  hy  diminishing  the  sectional  aren  of  the 
jMissage,  the  v<»hMMty  of  th«»  air  current  is  considenddy  accolerote<i ;  the 
volume  of  air  which  has  to  \w.  set  in  motion  in  onler  to  pixxluce  cirtmla- 
tion  in  a  6-inch  pipe  lx*ing  more  than  double  (2*24  times)  the  volume  in 
a  4-inch  y\\yo. 

Gases  genenite*!  in  a  4-inch  drain  wouhl  certainly  Im*  carried  away 
more  quickly  than  in  a  6-inch  <lrain,  ajmrt  from  the  fact  previously 
stated  that  the  possibility  of  the  ci-eation  of  such  gases  in  a  4-inch  <lrain 
is  re<luced  to  a  minimum,  while  in  a  6-inch  di*ain  their  existi^nee  is  an 
absolute  certaintv. 

To  summarise  bnefly,  the  objection  to  a  6-inch  di-ain  is  the  fact 
that  dejjosits  must  be  fonned  fi-om  which  noxious  gases  are  generated, 
with  the  j)robability  of  contaminating  the  air  in  the  house,  while  the 
a<lvantages  of  a  4-inch  <lrain  are  : — 

(1.)  I)ejM)sit  is  reductxl  to  a  mininnim  ; 

(2.)  Its  size  is  ample  for  the  discharge  of  the  greatest  amount  of 
waste  an<l  rain  water  that  can  possibly  pass  into  it ; 

(3.)  When  combined  with  automatic  flushing  at  regular  inteiTals, 
absolute  cleansing  is  obtaintnl ;  an<l 

(I.)  The  inci-easiMl   strength   of  the  air  cuirents  and   the  conse- 
quentiid  more  effei'tual  and  rapiil  puriftcation  of  the  drain. 

The  author  woidd,  therefore,  in  conclusion,  urge  on  all  sanitary 
authorities  the  advisability  of  rediunng  th(j  sizes  of  house-drains  as  laid 
down  in  the  (»xisting  by(»laws  and  i-egulatioi]s,  for  while  they  all 
endeavour  to  exclude  sewer  gas  from  house-drains  by  means  of  (liscoii- 
wexion  and  ventilation,  the  ciuesticm  of  its  generation  in  the  drains 
themselves  has  apparently  Ijeen  hitherto  overlooked. 
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Thursday,  13th  August  189L 
♦.».» 

The  President,  Sir  Arthur  Blomfield,  in  the  Chair. 

4»*'» 

Etude  snr  les  principales  causes  d'insalxibrite  des  Habitations 

Ouvrieres  Parisiennes. 

PAR 

£mile  Cacheux,  Ingenieur,  cliarge  <le  Tinstallation  de  la  Section  XI. 
(Habitations  Ouvrieres)  k  TExposition  d'Eeonomie  Soeiale  en  1889. 
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Depuis  longtemps  on  a  remarcjue  que  dans  las  grandes  villes  la 
mortalite  varie  <le  16  a  50  pour  cent  suivant  les  qiiartiers,  c'est  pourquoi 
on  y  a  fait  de  gran<ls  efforts  pour  detniire  cette  in^galite.  D^  1842,  the 
Society  for  Improving  the  Dwellings  of  the  Labouring  Classes  f  ut  fond^ 
k  Londres  pour  tacher  de  re<luire  la  mortalite  excessive  que  Ton  observait 
dans  les  logement^s  d'ouvriers.  Grace  a  ses  travaux  et  a  ceux  de 
Ta-ssociation  metropolitaine,  il  fut  bient<^t  demontre  qu'en  am^liorant 
les  pet  its  logeinents  on  pouvait  diminuer  considerablement  le  taux  de  la 
mortalite  dans  les  maisons  modeles,  et  comme  les  resultats  obtenus  firent 
voir  que  les  logements  pouvaient  ^tre  loues  de  fa9on  k  remunerer  con- 
renablement  le  capital  engage,  la  si)eculation  s'occupa  de  la  constnic- 
tion  <rhabitations  ou\Tieres  et  elle  pan'int  a  loger  les  habitants  de 
Londres,  de  telle  sorte  qu'aujounrhui  la  mortalite  ne  <le|)a8se  jjas  le 
chiffre  de  19  pour  cent. 

A  Paris  le  taux  moyen  de  la  mortalite  est  de  24  pour  cent.,  mais 
(lans  les  quartiers  excentriipies  il  atteint  36  i)our  cent.  Par  suite,  si  Ton 
pouvait  detniire  les  caiLses  de  mortalite  qui  existent  dans  ces  rjuartiers  de 
fa^on  a  y  rendre  le  nombre  des  deces  cgal  a  celui  qu'on  obsc?r\e  dans 
les  villes  anglaises,  on  rendrait  un  immense  ser\'ice  h  la  |)opulation 
parisienne. 

Nous  avons  fait  une  enquete  sur  I'etat  hygienique  d^  plusieurs  de 

ces  quartiers  et  nous  n'avons  pas  eu  de  peine  k  nous  convaincre  que 

I' influence  du  logement  etait  j>our  l^eaucoup  dans  la  mortality  ^levee  qui 

existait  <lans  les  quartiers  ouvriers,  c*est  pourquoi,  des   1875,  nous  avons 

commence,  M.  £mile  Muller  et  moi,  une  campagne  pour  ameliorer  les 

habitations  de  nos  travailleurs.     Le  succes  obtenu  en  Alsace,  par  mon 

v^n^re  maitre,  qui  constniLsit  les  Cites-Ouvriere^s  de  Mulhouse,  nous 

engagea  a  perseverer  <lans  cette  voie  malgre  les  nonibreux  mecomptes 

que  nous  eprouvames.     De  nombreus<»s  i)ersonnert  se  joignirent  a  nous 

pour  entreprendre  la  refonue   des    p(;tits  logements,  parmi  elles  nous 

citerons  M.  £mile  Trelat,  qui  signala  au  Congr^s  d'Hygiene  de  Vienne  le 

grand  inconvenient  qui  resulte  pour  les  Parisiens  de  rutilLsation  trop 

^mplete  du  terrain  a  liatir,  et  il  demontra  que  meme  <]ans  les  nmisons 

^^  plus  luxueuses  la  sante  etait  compromise  [jar  le  manque  <le  Inmiere. 

I  p.  1921.  y 


82  Seciiati.  VI, 

Le  rem^ie  preconise  par  M.  Trelat  est  Texpropriation  des  mai^ons 
trop  haut43s  et  la  demolition  des  Stages  trop  ^lev^s  de  fa^on  a  pouvoir 
souuiettre  tous  les  locaux  (Uiiue  maison  a  raetion  des  rayons  solaires. 
J'ai  chercbe  k  resoudre  le  probleme  dii  deseneombrement  des  quartiers 
du  ceiilre  en  essavant  (Fattirer  les  ouvriers  dans  les  arrondLssementJ* 
excentriciues  de  Paris  et  dains  les  communes  voisines,  en  mettant  a  leur 
disposition  des  maisons  suseeptibles  d'etre  aequises  par  annuit^s. 

Mon  exemple  a  et45  suivi,  aujourd'hui  il  ne  re,ste  plus  de  champs 
dans  IVneeinte  <le  Paris,  et  on  n'y  voit  plus  fonctionner  la  chamie  comme 
du  temps  o\i  j*ai  commence  me.s  travaux.  Malheureusement  Touvrier  ne 
se  rend  i>as  compte  du  dommage  qu'il  cause  k  sa  sante  et  par  suite  a  son 
avoir,  en  ne  consacrant  pas  a  son  lover  une  somme  suffisante  pour  ^tre 
loge  convenablement,  (j*est  pourquoi  la  speculation  ne  lui  foumit  pas  un 
logement  ^  aussi  bon  compte  que  las  autres  cboses  necessaires  a  la  vie. 
Pendant  longtemps  les  hvgienistes  et  les  philanthropes  furent  obliges 
de  lutter  pour  decider  nos  compatriotes  a  imiter  les  Anglais,  mais  au- 
jourd'hui  nous  pouvons  dire  que  le  succ^s  a  couronne  leurs  efforts.  En 
effet,  r6tat  des  habitations  ouvrieres  parisiejines  tend  de  plus  en  plus  a 
s'ameliorer,  gr^  aux  nombreux  efforts  qui  sont  faits  a  cet  effet.  Nous 
sommes  loin  de  pretenchre  que  tous  les  travailleurs  parisiens  sont  log^ 
conformement  aux  lois  de  la  morale  et  aux  regies  de  I'hygiene,  car  pour 
atteindre  ce  but  il  faudrait  remedier  k  di verses  ctiusea  qui  ne  dis- 
paraitront  que  par  suite  des  efforts  combines  de  TStat,  des  municipality 
et  des  particuliers.  Nous  avons  longuement  parle,  dans  Touvrage  intituy 
les  Habitations  Ouvrieres  en  tous  pays,  de  ce  qui  poiirrait  ^tre  fait  dans 
ce  sens  par  les  pouvoirs  constitues  et  par  Tinitiative  priv^,  c'est  pourquoi 
nous  ne  dirons  ici  que  quehpies  mots  sur  ce  qui  de>Tait  etre  tente  poiu" 
propager  les  petits  logements  convenables.  Tout  d*abord  nous  croyouP 
que  rEtat  rendrait  de  grands  services  a  la  cause  que  nous  d^fendons,  s*il 
modiiiait  les  lois  relatives  a  la  transmission  de  la  propriete  et  k  la  gestion 
des  petits  logements.  Ainsi,  im  des  plus  grands  obstacles  qui  s'opposent 
i\  la  vente  par  annuites  de  petites  maisons,  provient  du  prix  eleve  des 
droits  de  mutation  qu'il  faut  payer  lors  de  la  signature  du  contrat  de 
vente  ;  d'apres  nous,  I'Etat  faciliterait  beaucoup  I'acquisition  de  maLsons 
l>ar  |)etits  versements,  8*il  exigeait  le  montant  des  <iroits  de  mutation  au 
moment  de  la  signature  de  la  quittance?  notariee  liberant  d^finitivement 
l'acqu6reur  a  regard  de  son  vendeur. 

En  ce  qui  conceme  la  gestion  des  petits  logements  les  modifi- 
cations legislatives  seraient  assez  nombreuses.  Nous  verrions,  sans 
d6plaisir,  promulguer  en  France  une  loi  analogue  a  celle  qui  Ta  ete  en 
Belgique,  et  qui  aurait  pour  objet  de  supprimer  le  privilege  du  pro- 
prietaire  sur  les  meubles  du  petit  locataire,  mais  qui,  par  contre,  lui 
permettrait  de  I'expulser  lorscjuMl  ne  tiendrait  pas  ses  engagements  et 
ce  a  Taide  d*une  procedure  qui  ne  reviendrait  qu'^  une  quinzaine  de 
francs.  En  tenant  compte  de  cette  proposition,  le  l^gislateur  couperait 
court  aux  abus  signal6s  dans  divers  quartiers  de  Paris,  qui  consistent 
a  forcer  les  proprietaires  k  dej^enser  70  francs  pour  expulser  des 
individus  qui  demandent  de  I'argent  jx)ur  quitter  des  logements  dont 
its  no  paient  pns  le  lover. 
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L'administration  devrait  egalement  repartir  les  imp6ts  de  fa9on  h 
ce  que  les  petits  proprietaires  ne  soient  paa  forces  de  payer  des  con- 
tributions qui  representent  jnsqu'ji  12  poiu*  cent  du  revenu  brut  de 
leurs  proprietes. 

Ainsi   que  je   Tai   plusieurs   fois  demontre,  ce  sont  les  charges 
exeessives  qui  gr^veut  les  petits  lovers  qui  empechent  les  capitalistes  de 
faire  des  placements  imiuobiliers,  c'est  pourquoi  j*ai  cherche  a  les  faire 
diminuer  le  plus  possible.     D'apr^s  inoi,  les  municipalites  pourraient 
obtenir  de  beaux  resultats  en  re<luisant  les  charges  qui  incombent  k  la 
petite  propri^ti^ ;  ainsi  a  Paris  une  rue  dassee  revient  au  minimum  k 
400  francs  le  metre  lineaire,  tandis  qu*il  serait  facile  d'etablir  des  rues 
coiitant  dix  fois  moins  pour  desservir  des  cottages.     En  ce  qui  t*onceme 
la  fourniture  de  Teau  potable,  Tevacuation  des  eaux   meuag^res,  Ten- 
I6vement  des  vidanges,   les  frais  qui  y  sont  relatifs  sont  peu  impor- 
tants  quand  il  s'agit  de  niaisons  a  etages,  niais  il  n'en  est  plus  de  mSme 
quand  ils  concement  des  maisons  pour  une  faniille.     Dans  ce  cas  les 
charges  d'une  maison  louee  a  300  francs  peuvent  s'elever  k  plus  de 
40  pour  cent  du  lover,  sans  tenir  compte  des  reparations.      Ainsi  le 
prix   d'une   concession   d'eau   de   125   litres    par  jour  est  k  Paris  de 
128  francs  par  an,  celui  du  droit  d'ecoulement  «les  vidanges  a  Tegout 
de  30  francs,  le  nettoyage  de  I'egout  particulier  coiite  de  10  4  11  francs. 
La  valeur  de  ces  taxes  etant  etablie  par  maison,  proportionnellement  k 
leur  nombre,  on  compren<l  qu'elle  soit  excessive  pour  Thabitant  d'une 
petite  maison.      Dans  les  environs   de    Paris,   les  charges  dont  nous 
parlons  sont  encore  plus  elevees.     A  Vanves,  par  exemple,  la  Compagnie 
<les  eaux  ne  delivre  pas  de  concession  d'eau  a  moins  de  70  francs  par 
an,   c'est  pourquoi   j'ai   etabli   des  citemes   pour    desservir   plusieurs 
maisons.     Le  prix  des  citemes  etant  de  300  francs,  la  fourniture  de 
I'eau  revient  par  maison  a  15  ou  20  francs. 

A  Saint-Denis,  ou  Ton  arrive  a  etablir  des  maisons  pour  2,000  francs, 
la  Compagnie  des  eaux  demande  pour  delivrer  une  concession  65  francs 
par  an. 

La  Ville  de  Paris  a  edicte  des  reglements  severes  concemant  les 
logements.  Nous  croyons  ou'elle  les  ferait  mieux  observer  si  elle 
H'adressait  aux  locataires  au  lieu  de  s'en  prendre  aux  proprietaires. 
Ainsi  quand  un  locataire  est  atteint  d'une  malwiie  infectieuse,  on  force 
le  proprietaire  k  desinfecter  le  logement  contamine,  par  suite  il  perd 
non  seulement  son  loyer,  ma  Is  il  est  encore  oblige  de  depenser  une 
somme  double  pour  remettre  les  lieux  en  etat  d'etre  reloues.  8i  les 
locataires  etaient  rendus  responsables  des  frais  qu'ils  occasionnent  aux 
proprietaires,  ils  iraient  se  faire  traiter  dans  des  h6pitaux  speciaux  d^ 
qu'ils  se  ressentiraient  des  premieres  atteintes  d'un  mal  contagieux. 

La  Ville  de  Paris  accorde  des  secours  aux  malheureux  qui  ne 
peuvent  payer  leurs  lovers.  Ces  se<-oiirs  ne  h^>nt  dLstribues  qu'aux 
locataires  expulses  judiciaireuient.  11  n'siilte  de  ce  fait  que  ces  demiers 
ne  quittent  plus  un  logf^ment  a  rainiabU*  et  qu'ils  forcent  le  proprietaire 
i  depenser  en  frais  de  justice*  Ic  double  de  c<^  qu'accorde  la  municipalite. 
En  resume  la  Ville  de  Paris  devrait  favoriser  la  constniction  de 
ra&isons  pour  une  famille  et  non  celle  de  b&timents  a  etages  dont  un 
des  plus  graves  inconvenients  est  d'abreg^  la  dur^e  de  la  vie  humaine. 
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Malgre  les  sotumes  imiuenseR  depensees  pour  enibellir  Paris,  la 
mortiiHt^  <lans  eett<*  ville  no  diminue  imw  sensiblement,  elle  est  encore  de 
24  pour  cent,  taiidis  que  dans  phisieurs  villes  du  Nord  elle  n  etc  abaissee 
a  IS  pour  cent. 

Action  de  V Assistance  Puhlique. — L'adininistration  de  Tassistance 
pnblique  se  borne  a  Paris,  k  ^layer  les  lovers  de  quelques  families  nial- 
heureuses.  Nous  ne  croyons  pas  qu'elle  aurait  intcret  k  eonstniire  des 
maisons,  soit  pour  les  ven<lre,  soit  \yo\\v  les  loner,  comme  le  font  plusieurs 
administrations  charitables  en  Belgique,  mais  nous  estimons  qu'elle 
rendrait  sen-ice  en  prenant  des  obligations  hypoth^caires  rapix>rtant 
4  pour  cent,  emises  par  des  soci^tes  philanthropiques  qui  construisent 
des  habitations  ouvri^res,  telles  que  la  Societo  de  Passy-Auteuil  par 
exemple. 

Action  des  Caisses  d'Hpargne. — La  Caisse  d'Epargne  de  Paris  n'a 
pas  jusqii'fL  present  voulu  sui\Te  rexemple  donn6  par  les  Caisses 
<rEpargne  de  Lyon  et  de  Marseille,  qui  ont  consacr^  une  partie  de  leurs 
rescr\'es  k  provoquer  la  construction  <le  pet  its  logements  convenables. 

Soddtis  Savantes, — Les  Societes  savantes  parisiennes  ne  se  sont 
pas  encore  occupies  de  chercher  a  resoudre  les  divers  problemes  relatifs 
au  chauffage,  a  la  ventilation,  a  Tevacuation  des  vidanges  des  habitations 
ouvri^res.  La  Societe  de  me<lecine  publiquc  a  beaucoup  travaille  pour 
assainir  les  logements,  mais  elle  n'a  pas  tenu  assez  compte  dans  ses 
voeux  adre^es  aux  pouvoirs  publics  des  charges  tpii  resultaient  de  ses 
prescriptions,  c'est  pourquoi  elle  a  rencontre  une  certaine  hostility  de 
la  part  d'un  grand  nombre  de  proprietaires  de  petits  logements. 

Action  des  Compagnies  de  Chernin  de  Fer, — Les  Compagnies  de 
chemin  de  fer  ont  (?ontribue  de  <ieux  fa9ons  a  rencombrement  des 
habitations  ouvrieres  parisiennes,  savoir:— 

1°  en  prolongeant  leurs  voies  dans  Tinterieur  de  la  ville,  ce  qui 

amena  la  demolition  d'un  gnind  nombre  de  logements ; 
2®   en    provoquant   dans  Paris  Tarrivce   de  biuuicoup   de   i)etits 
employes. 
Les  Compagnies  ont  tache  de  remcdier  k  cet  etat  de  cho.ses : — 
1^  en  creant  des  trains  speciaux  qui  transportent  a  lx)n  compte 

les  ouvriers  qui  habitent  en  dehors  de  Paris ; 
2°  en  provoquant  la  constniction  de  petits  logements. 
Un  des  proc6<le8  les  plus  efficaces  consiste  a  preter,  comme  I'ont  fait 
les  Compagnies  <rOrleans  et  de  Paris,  Lyon,  de  Targent  au  taux  de 
3  pour  cent  Tan,  a  des  societes  philanthropiques  qui  s'engagent  k  loger 
un  certain  nombre  de  leurs  ouvriers. 

Action  des  Industries . — Les  Industriels  pnrisiens  font  pen  de 
sacrifices  pour  loger  convenablement  leurs  ouvriers,  car  la  main- 
d'oemTe  n*est  pas  rare  a  Paris,  et  Torganisation  du  travail  est  telle  que 
la  majeure  partie  des  objets  manufactures  sont  fait«  avec  des  machines, 
ce  qui  permet  d'employer  des  hommes  n'ayant  pas  fait  d'apprentissage 
sp^*ial. 

Action  de  la  Speculation. — La  speculation  s'est  occupee  dans  oes 
derniers  temps  de  faire  des  petits  logements  convenables ;  inalheurense- 


£tude  stir  ies  Habitations  Quvrieres  J^arisiennes,  85 

ment  par  suite  du  prix  ^leve  de  reviont  cles  habitations,  les  logements 
mis  k  la  dis|x>sition  des  tra^-ailleurs  se  composent  en  general  de  deux 
pidces  et  d'une  cuisine  et  se  louent  de  300  a  500  francs  suivant  les  quar- 
tiers.  II  est  done  n^cessaire  que  la  philanthropic  s'oecupe  de  la  question 
des  habitations  ou^Tieres,  jusqu'^  ce  que  la  speculation  trouve  inter6t 
k  etablir  des  petits  logements. 

Dans  quelques  cas  speciaux  des  industriels  ont  r^solu  le  probl^me 
de  loger  le  tra\'ailleur,  convenablement  et  a  bon  march^.  Ainsi 
M.  Fouquiau  vient  de  coiumencer  le  lotissement  de  180,000  metres  de 
terrain,  <lans  le  xviii*  arrondissement.  II  construit  des  maisons  qui 
comprennent  qtmtre  pieces  et  il  les  vend  moyennant  une  annuite  dont  la 
valeur  est  inferieure  a  celle  <lu  lover  <run  logement  de  surface  Equiva- 
lents. Son  tyi^e  le  meilleur  niarch6  est  vendu  clefs  en  mains  au  prix 
de  6,000  francs  on  moyennant)  le  paiement  comptant  d'une  somme  de 
500  francs  et  celui  (Fune  annuite  pendant  50  ans.  La  valeur  de  cette 
annuite  est  de  390  francs  pendant  les  quinze  premieres  an nees  qui  suivent 
la  signatiut^  du  contrat  et  de  190  francs  pendant  les  trente-cinq  autres. 
L'acquereur  jjeut  se  liljerer  par  anticipation. 

M.  Verberckmoos  a  construit  des  maisons  a  etages  a  Clichy  en 
0|>erant  de  la  meme  fa^on  que  la  celebre  societc,  the  Improved  Dwellings 
Company^  de  Londres.     11  a  achete  un  terrain,  d'une  superficie  d'une 
oentaine  de  mille  metres,  coiivert  <le  constructions  dans  un  etat  deplorable 
qu'il  commen9a  par  <iemolir,  puis  il  lotit  son  terrain  en  le  per^ant  de 
rues,  il  en  donna  une  partie  a  la  commune  i)our  faire  im  groupe  scolaire 
et  il  provoqua  la  construction  d'une  eglise  en  c^lant  k  bas  prix  I'espace 
necessaire.     Pour  amener  du  monde  sur  son  terrain,  M.  Verberckmoes 
constmisit  cinq  maisons  a  quatre  Etages  qu'il  divisa  en  |)etits  logements 
et  qu'il  loua  de  fa9on  a  retirer  un  revenu  de  4  pour  cent  net  de  son 
capital  engage.    Les  maisons  etant  con.stamment  occupies,  M.  Verberck- 
moes cherclm  a  augmenter  I'importance  de  ses  operations  en  s'adressant 
au  Credit  Foncier,   mais   cet  etablissement   ne   put   lui  etre   d'aucun 
liecours,  car  d'une  part  il  prete  de  I'argent  au  taux  de  4*5  pour  cent  et 
d'autre  part  il  n'avance  sur  hypotheque  que  le  tiers  du  prix  de  revient 
d'une  maison  destinEe  a  loger  les  ouvriers.      Plusieurs  autres  Etablisse- 
ments  de  cre<lit  immobilier  ayant  refuse  de  con.sentir  a  preter  de  I'argent 
a  de^  conditions  j)lus  avantageuses  que  le  Credit  Foncier,  M.  Verberck- 
moes s'adressa  au  public  ])our  trouver  I'argent  necessaire  k  I'utilisation 
de  ses  terrains.    A  cet  efFet  il  proposa  d'apjwrter  k  une  societe  c*onstituEe 
au  capital  d'un  million,  dix  mille  metnts  de  terrain  en  Ecliange  d'actions 
Uberees,  dont  la  valeur  eut  ete  egale  a  celle  du  prix  de  revient  du  ti^rrain 
apporte.     Malgre   la  situation   morale  <'t   financiere  du  pronioteur  de 
Tentreprise  et  I'appui  moral  qui  lui  fut  donne,  le  public  rosta  indiffEn^nt 
i  ses  demarches. 

Une  autre  tentative  faite  {jar  les  iniiustriels  de  Saint-Denis  eut  un 
pea  plus  de  succ^s,  maLs  elle  refK^se  phis  sur  la  jihilanthrojiie  que  sur  la 
Bpiculation,  c'est  pourquoi  noan  en  n;|MrleronH  un  |m*u  plus  loin. 

Action  de  la  Pkilanthropie. — \ai  |>hilanthropie  a  wrvi  de  Imw?  k 
des  operations  immobilieres  n?latives  aux  \m^\\M  logements,  soit  k  des 
>ociet6Ry  soit  a  des  iiarticuliers. 
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La  plus  ancienne  sociote  cre^e  a  Paris  dan.s  ee  hut  a  ete  la  Soci^te 
des  Habitations  Oiivrieres  de  Passv-Auteuil.  Grace  aux  hommes 
devoues  qui  la  dirigerit — parmi  lesquels  nous  citen)!is  M.  le  Senateur 
Dietz-Monin,  M.  le  Depute  Siegfried^  et  M.  Cheysson — elle  a  obtenu 
de  beaux  resultate  (]ui  6viteront  bien  des  demarches  a  des  societes 
analogues.  Ainsi  la  Societe  de  Passy  est  arrivee  a  ne  payer  que  30 
francs  par  tuyau  de  chute  horizontal,  qui  dessert  une  quinzaine  de 
prives,  tandis  qu'un  particulier  seniit  oblige  de  verser  a  la  caisse 
municipale  une  somme  quinze  fois  superieure,  soit  450  francs.  Esperons 
que  ee  precedent  determinera  I'tulmiuistration  des  egouts  a  modifier  la 
taxe  relative  a  Tecoulement  des  vidanges  a  I'^gout. 

La  Societe  de  Passy-Auteuil  a  emis  des  actions  hypothecaires  qui 
rapportent  4  pour  cent  Tan  ;  comme  ces  obligations  sont  garanties  par 
des  propridtes  qui  ont  une  valeur  double  de  celle  des  titres  ^mis,  elle  a 
mis  a  la  disposition  des  travailleurs  des  placements  plus  avantageux  que 
ceux  de  la  Caisse  d'Epargne. 

L'association  philanthropique,  gr^  an  z^le  de  M.  G^eo^ges  Picat, 
qui  a  entrepris  une  v6ritable  croisade  pour  propager  les  habitations 
ouvridres  convenables,  affecta,  il  y  a  trois  ans,  le  produit  d'une  donation 
de  600,000  francs  faite  j)ar  M.  Heine,  a  la  construction  de  maisons  a 
petits  logements.  La  premiere  de  ces  maisons  situ6e  rue  Jeanne  d'Arc 
est  divis^e  en  logements  de  deux  pieces,  la  deuxieme  ^tablie  boulevard 
de  Grenelle  contient  des  logements  de  trois  pieces.  La  society 
reconnut  que  les  logements  de  trois  pieces  revenaient  a  un  prix  trop 
elev6  et  qu'il  fallait  habituer  progre^sivement  la  population  parisienne 
aux  avantages  d'une  habitation  spacieuse,  c'est  pourquoi  elle  divisa  un 
troisi^me  bILtiment  qu'elle  construisit  avenue  de  Saint-Mande,  en 
logements  contenant  au  plus  deux  pieces  et  un  ciibinet  assez  vaste  {X)ur 
pouvoir  y  coucher  un  enfant. 

Les  maisons  de  I'association  philanthropique  sont  louees  de  fa^on  a 
fairs  rapporter  6*6  pour  cent  brut  au  capital  engag^,  1'6  pour  cent, 
soit  28  pour  cent  du  revenu  brut,  sont  affectes  aux  charges.  Cette 
proportion  est  un  peu  trop  faible  pour  tenir  compte  des  charges  d'une 
maison  occupee  par  des  ouvriers,  c«r  la  pratique  a  demontre  que  jus- 
qu'ici  le  revenu  net  obtenu  a  ^t6  de  3*80  pour  cent.  La  societe  pourra 
done,  dans  un  temps  fort  peu  eloign^,  suivre  I'exemple  donn6  par 
la  fondation  Peabody  en  Angleterre,  et  construire  de  nouveaux 
immeubles. 

On  reproche  aux  maisons  de  I'association  philanthropique  de 
contenir  des  pi^es  qui  n'ont  qu'une  seule  fen^tre  expos^e  a  Tair 
ext^rieur  et  des  prives  qui  ont  un  acces  direct  dans  des  chambres  oh 
il  est  possible  de  placer  des  lit**.  Nous  regrettons  que  I'habile 
architecte  des  maisons  de  Tassociation  philanthropique  ne  se  soit  pas 
mis  a  I'abri  des  critiques  que  des  etrangers  pourraient  faire  a  sa 
distribution  en  se  basant  sur  la  legislation  sanitaire  qui  est  plus  stricte 
dans  leur  pays  que  dans  le  n6tre.  Ainsi,  en  Angleterre,  il  est  interdit 
de  construire  des  maisons  dites  bach-to-backy  c'est-a-dire  des  habitations 
qui  ont  une  seule  fa9ade  exposee  a  Tair  exlerieur ;  et  en  Allemagne  on 
ne  tol^re  pas  que  des  prives  donnent  directement  dans  une  chambre 
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ddStinie  k  I'habitation.  II  faut  <iire  que  les  prives  des  maisons  de 
Fassociation  philanthropiqqe  sont  etablis  suivant  le  systeme  du  tout  a 
ragout  et  qu'iLs  sont  soumis  apres  chaque  operation  a  un  lavage 
^nergique  produit  k  I'aide  d'nn  appareil  foumissant  dix  litres  d'eaa 
k  cet  effet. 

Jusqu'a  present,  la  pratique  n'a  revel^  aucun  inoonvenient 
s^rieux  relatif  a  la  distribution  adoptee  par  M.  Chabral,  et  grkce  aux 
avantages  qu'il  a  su  mettre  a  la  disposition  des  habitants  des  maisons 
dont  nous  parlous,  chaque  fois  qu'un  locataire  donne  conge  dix  autres 
se  pr6sentent  pour  le  remplacer. 

Nous  ajouterons  que  d'une  part  la  solidite  des  constructions  et 
d'autre  part  leur  revenu  certain  out  d6cid6  la  Compagnie  des  chemins 
de  fer  d'Orleans  a  preter  sur  hypoth^ue,  au  taux  de  3  pour  cent  Fan, 
tout  I'argent  necessaire  k  une  soci^te  fond^  au  capital  de  30,000  francs, 
pour  fairs  etablir  par  M.  Chabral  <les  maisons  analogues  a  celles  qu'il  a 
fait  ex^nter  pour  le  compte  de  la  society  philanthropique. 

Une  societe  d'un  genre  particulier,  la  Society  fran^aise  des 
habitations  a  bon  marche,  presidee  par  M.  Siegfried,  a  deja  rendu, 
qnoique  de  fondation  recente,  de  grands  services  en  cherchant  a 
provoquer  la  formation  de  societes  de  construction  d'habitations  a  bon 
march^.  Grkce  a  des  conferences  faites  par  MM.  Siegfried,  G.  Picat, 
Rochard,  plusieurs  society  analogues  a  celles  qui  fonctionnent  avec  tant 
de  succes  a  Mulhouse,  a  Rouen,  au  Havre,  a  Lyon,  out  ete  crepes  a 
Belfort,  au  El^vre,  a  Oullins  et  a  Saint-Denis.  La  fondation  de  cettc 
demiere  societe  est  due  a  un  concours  organise  par  la  Soci^  fran^aise 
des  habitations  a  bon  march^.  Ce  concours  avait  pour  bu  de  lotir  un 
terrain  d'une  surface  de  10,000  metres  et  de  le  couvrir  de  petits  logementb, 
48  concurrents  repondirent  k  Fappel  de  la  societe.  Les  projets  exposes 
a  rH6tel  de  Ville  furent  examines  par  M.  le  President  de  la  R^publique 
et  par  un  grand  nombre  de  notabilit^s. 

Des  prix  d'une  valeur  de  3,000  francs  furent  distribues  a  la  suite 
du  concours,  mais  aucun  des  concurrents  n'ayant  rempli  les  vues  du 
comit^  d'organisation  de  la  Societe  des  habitations  economiques  de  Saint- 
DenLs,  je  fus  charge  par  lui  de  m'occuper  de  la  question.  J'ai  commence 
par  faire  une  enquete  sur  les  petits  logements  de  Saint-Denis,  et  je 
reconnus  que  si  d'une  part  ils  etaient  dans  uu  etat  deplorable,  d'autre 
part  il  y  en  avait  pres  des  1,200  qui  etaient  variants.  Je  pus  d'autre 
part  m'assurer  que  la  mortalite  dans  les  quartiers  ouvriers  variait  entre 
30  et  40  pour  cent,  c'est  pourquoi  je  conclus  de  mes  recherches  qu'il 
6tait  plut6t  necessaire  <le  construire  des  maisons  modeles  que  d'etablir 
on  grand  nombre  de  logements.  Le  comite  d'organisation  adopta  mes 
vues  et  il  se  contenta  de  constituer  la  societe  au  capital  de  300,000 
francs,  divis^  en  actions  de  500  francs  dont  le  revenu  a  6te  limite  au  taux 
maximum  de  4  pour  cent. 

Une  cr^tion  originale  est  due  a  la  Societe  cooperative  du  xvm* 
arrondissement.  Cette  societe  rencontrant  des  difficultes  pour  se  loger 
convenablement  acheta  un  terrain  et  construisit  une  maison  a  I'aide 
d'un  pr^.  Grace  aux  benefices  realises  sur  ses  operations  la  society 
sera  bient6t  liberee.     Les  etages  de  la  maison  ile  la  K0ci6te  sont  divis^s 
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en  petits  logements  qui  pr^ntent  une  disposition  rc'marqnable.  Le 
fourneau  de  cuisine  est  adosse  a  la  paroi  de  la  salle  a  manger,  jiereee  de 
fa^on  que  de  cette  piece  on  puisse  voir  le  feu  de  foyer  qui  sert  a  cuire 
les  aliments.  L'ouverture  est  encadree  du  c6te  de  la  salle  a  manger  par 
un  chambranle  de  chemince.  En  ete  on  ferrae  Touverture  a  Taide  d'un 
registre  de  fonto. 

Un  grand  nombre  de  particuliers  ont  contribue  a  ram^lioration 
des  petits  logements  parisiens,  soit  par  leurs  ecrits,  soit  par  leurs  travaux 
pratiques.  Citons  parmi  les  ecriMiins  les  plus  remarqimbles,  MM.  Jules 
Simon,  G.  Picat,  Emile  Muller,  A.  Raffalovich,  Anetole  Langlois, 
Cheysson,  Antony  Roulhet. 

Pour  mon  compte  j'ai  essay 6  de  propager  le  plus  possible  les 
principes  qui  doivent  guider  un  lx)n  constructeur  en  publiant  avet^ 
M.  Emile  Muller  Touvrage  intitule  les  Habitations  Ouvriferes  en  tous 
pays,*  dont  k  Toccasion  <le  I'Exposition  Universelle  <lc  1889  nous  avons 
public  une  deuxi^me  Edition.  J'ai  publie  seul  I'Economiste  Pratique  et 
rEbit  des  Habitations  Ouvrieres  a  la  fin  du  xix*  siecle,  j>our  rendre 
compte  des  travaux  praticjues  que  j'ai  faits  dans  le  but  de  d^montrer  la 
possibility  d'introduire,  en  France,  les  Building  Societies  cjui  ont  rendu 
tout  de  services  en  Angleterre  et  en  Amerique.  A  cet  effet  j'ai  construit 
une  centaine  de  maisons  suivant  une  viugtaine  de  types  <lifferenU! 
moyennant  des  prix  qui  ont  varie  de  3,400  a  10,000  francs. 

J'ai  donn6  les  plans  d'execution  de  mes  types  ilans  mes  ouvrages,  et 
je  suis  persuade  que  si  une  societe  faisait  en  gnm<l  ce  cpie  j'ai  realise 
en  petit,  elle  obtiendrait  des  avantages  bien  plus  sericux  que  inoi  et 
qu'elle  arriverait  facilement  a  rt^n<lre  l)eaucoup  de  locataires  proprietaires, 
soit  d'uno  maison,  soit  d'une  somme  d'argent,  par  le  seul  fait  de  payer 
r^guli^rement  leur  loyer  pendant  un  certain  temps. 
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The  Insanitary  Conditions  of  Workrooms,  Bakehouses,  etc., 

in  Paris. 

BY 

Monsieur  F.  Bouhon,  Architect,  Paris. 

This  paper  recounts  what  has  been  done  in  Paris  by  a  sub- 
committee, charged  by  the  Commission  on  Insanitary  Dwellings  to 
prepare  a  Bill,  to  be  presented  to  the  Chambers,  to  deal  with  the  work^ 
rooms  and  kitchens  of  pastrycooks.  With  M.  Andr^  G6\y,  of  the  Paris 
Municipal  Council,  the  writer  and  three  other  experts  gathered  a  large 
body  of  evidence  l)earing  upon  the  complaints  of  the  insanitary  condition 
of  many   of  these  establishments,   presented  by   Messrs.  Hudelo   and 

•  fitat  des  Habitations  Ouvrieres  en  tons  pays,  par  MuUer  et  Cacheux.  :^fat 
des  Habitations  Oavri^res  k  la  fin  du  xix«  si^le.  L'6:o^olni^He  Pratique,  par 
K  Cacheux,  Baudry  et  Cie,  16  rue  des  Saints-P^res,  Paris. 
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Napiafi.     The  causes  of  unhealthiness  found  were  so  much  alike  in  the 
different   cases,   and   so   general,   as   to  justify   the  sub-committee  in 
regarding  them  as  vice.s  inherent,  so  to  s[)e^k,  to  the  business.     They 
were  chiefly  want  of  light  and  air ;  dangerous  jx)sition  of  the  ovens  and 
furnaces ;  open  gutters  passing  through  the  workshops  ;  want  of  water, 
and  consequent  uncleanliness  generally  ;  proximity  to  the  workshops  of 
water-closetfl  and  urinals,  and  the  presence,  even  in  the  rooms  themselves, 
of  portable  apparatus  for  the  same  purpose,  such  as  open  barrels  ;  and, 
above  all,   the   miserable   and    dangerous  sleeping    arrangements    for 
apprentices  and  workmen.     Many  employes  were  compelled  to  sleep 
either  in  the  workrooms  themselves  or  in  places  better  described  as  holes 
or  cellars  than   as  chambers.     The  fatalities  recently  occurring  in  the 
Rue  Gay-Lussac,  and  in  other  parts  of  Paris  (they  were  euphemistically 
called  accidents),  were  only  too  easily  accounted  for  by  the  facts  observed 
by  the  committee.     The  furnaces,  g(»nerally  fed  by  charcoal  and  deprived 
of  flues,  were  often  placed  in  cellars  in  communication  with  living  and 
sleeping  rooms.     The  gutters  in  some  cases  ran  with  a  mixture  of  soap- 
suds and  rain-water ;  the  floors,  of  broken  tiles,  harboured  grease,  fat, 
and  more  repulsive  deposits  in  other  cases ;  and  in   most  the  walls  and 
floors  were  incrusted  with  fermenting  accumulations  of  humidity,  grease, 
and  sugar,  which  gave  out  a  sickening  smell.     In   some  laboratories 
were  found  receptacles  for  the  household  slops,  unsealed,  with  no  siphon 
or  trap,  communicating  directly   with  the  sewers,  and   admitting  sewer 
gjis  unimjiedcd  into  the  workrooms.     All  these  causes  were  fruitful   in 
rendering  these  workshops  sources  of  infection, — attacking  not  only  the 
workmen,  but  not  infrequently  the  employer  himself,  and  the  members  of 
his   family, — and   sources   of  corruption    for    the  alimentary  products 
turned  out  of  the  workshops.     The  worst  danger  of  all  arose  from  the 
practice  which  prevailed  of  making  the  apprentices  sleep  in  the  work- 
rooms.    In   the  Rue   Gay-Lussac,   in   April   last,   three    workmen  or 
apprentices  were  suffocated  by  the  fumes  of  the  furnace  by  the  side  of 
which  they  slept.     A  few  days  later,  of  four   jiiustry cooks'  workmen  and 
apprentices  sleeping  in  a  cellar,  imventilat^d  and   unlighted,  three  were 
suffocated,  and  the  employer  himself,  who  slept  al)ove  in  the  back  shop 
on   the  ground  floor,  was  nearly  overcome  by  the  carlK)nic  acid  fumes 
emanating  from  a  furnace  in  the  basement.     In  this  basement  the  four 
unfortunate  employes  (three  apprentices  and  one  adult)  slept  two  by  two 
in  beds  placed  in  a  hole  opposite  that  containing  the  oven,  both  being 
scooped  out  of  the  earth  under  a  passage  to  which  access  was  given  by 
an  open  gateway.     The   writer  regards  the  "  Bakehouses  Regulation 
Act  of  1863,"  as  a  piece   of  severe  English  legislation   which  France 
ought  to  follow  in  the  main  ;  on  that  Act  was  founded  a  Bill  which  the 
sub-committee  proposed  for  adoption  in  Paris.     The  principal  provisions 
of  this  Bill  were  that  the  laboratories  and  kitchens  of  such  establish- 
ments should  not  be  less  than  9  ft.  4  in.  high,  should  be  lighted  from 
the  street  or  a  wide  court,  and  should  be  freely  ventilated  by  air ;  waste 
water  not  to  pass  across  the  floor  except  in  hermetically  sealed  pipes, 
properly  trapped ;  every  furnace  to  have  a  hood,  conducting  the  smoke 
into  a  chimney  not  less  than  12  in.  by  10  in.  in  section,  and  extending 
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to  the  top  of  tho  houHc ;  and,  wherever  poHsible,  a  second  tube  of  the 
8aiiie  dimensions  should  1)e  place<l  at  the  end  opposite  to  the  ehimnej. 
All  sinks  and  openings  for  waste  water  to  be  trapped ;  there  should 
always  be  a  sufficient  supply  of  water  for  drinking  purposes ;  and  no 
urinal,  water-closet,  or  apparatus  of  like  nature  should  be  tolerated  iu 
any  laboratory,  kitchen,  or  bakehouse.  All  drain-pipes  should  be  on  the 
principle  of  "  all  to  the  sewer  " ;  proper  closets  and  urinals  should  be 
provided  outside  the  workshop,  all  supplied  with  sufficient  and  proper 
apparatus,  and  trapped.  Sleeping  in  places  devoted  to  work,  or  in 
proximity  to  ovens,  or  in  any  underground  room  whatever,  should  be 
absolutely  forbidden.  Finally,  the  author  calls  attention  to  the  desira- 
bility of  limiting  the  number  of  persons  sleeping  in  a  room  in  proportion 
to  its  cubic  contents,  and  to  the  immorality  likely  to  result  from 
apprentices  and  adults  sleeping  together  indiscriminately. 


Coxmnon  Lodging  Eotmos* 

BY 

P.  Gk)Ri>ON  Smith,  F.R.I.B.A. 


In  approaching  the  subject  of  common  lodging-houses  it  is 
necessary  to  come  to  a  clear  understanding  as  to  what  constitutes  a 
common  lodging-house ;  for  outside  the  circle  of  officers  and  members 
of  local  governing  bodies,  there  appears  to  be  but  an  indistinct  notion 
of  what  a  common  lodging-house  really  is.  Not  infrequently  it  is 
erroneously  mixed  up  with  that  kind  of  model  lodging-house  which 
is  now  often  advocate<l  and  provided  jvs  dwelling  accommodation  for 
the  poorer  classes  of  the  labourer  and  artizan  community  in  our  cities 
and  towns.  Nor  must  the  common  lodging-house  be  confused  with 
either  the  Seamen's  Lodging  House  dealt  with  under  the  Merchant 
Shipping  (Fishing  Boats)  Act,  1883  (Section  48),  or  with  the  night 
refuges  provided  by  certain  philanthropic  individuals  and  soi'deties. 
The  application  of  the  term  common  lo<iging-house  has  given  rise 
to  many  questions,  legal  and  otherwise,  as  to  what  houses  ought  to  be 
classed  as  such,  and  be  registered  ac'cordingly,  and  I  feel  sure  that 
many  of  our  friends,  especially  our  foreign  visitors,  will  need  some 
explanation  upon  the  point,  the  more  so  as  common  lodging-houses 
form  the  subject  of  several  special  legislative  enactments. 

In  the  absence  of  any  complete  statutory  interpretation  of  the 
term,  I  will  first  explain  that  a  common  lodging-house  is,  in  a  certain 
limited  sense,  a  sort  of  inn  or  hotel  resorted  to  by  certain  of  the  very 
poor  for  temporary  residential  purposes,  in  which  sleeping  accommo- 
dation is  provided  in  common,  in  one  or  several  rooms,  at  a  charge 
of  4d.  or  6cf.  per  night,  and  where  those  who  resort  to  it  cater  for 
themselves  as  regards  food,  and  ordinarily  use  one  kitchen  in  common. 
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On  several  occasions  efforts  have  been  made  to  define  with  precision 
what  constitutes  a  common  lodging-house.  It  has  l>een  held  tlmt  evidence 
that  hawkerSy  itinerant  picture-frame  makers,  chair-makers,  musicians, 
bone-gatherers,  and  persons  suspected  of  begging  resorted  to  a  house  for 
lodgings  and  had  their  meals  in  the  kitchen  at  the  same  table,  paying  M. 
per  night  each,  is  sufficient  to  establish  that  the  house  is  a  common  lodging- 
house  requiring  to  be  registered  under  the  Public  Health  Act,  1875. 
It  will  thus  be  seen  that  the  question  21s  to  what  is  a  common  lodging- 
house  depends,  not  so  much  upon  the  precise  definition  of  the  term  as 
the  consideration  whether  the  circumstances  of  its  occupation  are  such 
as  involve  supervision  by  the  sanitary  authority  in  order  that  its 
general  cleanliness,  ventilation,  good  ordering,  &c.,  may  be  secured. 

Common  lodging-houses  had  existed  in  Great  Britain  for  many 
years  prior  to  legislative  enactments  for  controlling  them.  In  the 
**  Report  of  the  Poor  Law  Commissioners,"  1842,  the  late  Edwin 
Chadwick  gave  descriptive  statements  showing  the  horrible  condi- 
tion— sanitarily  and  socially — of  the  common  lodging-houses  in  all 
parts  of  the  kingdom,  and  showed  how  prolific  they  were  in  the 
propagation  of  disease  and  vice.  But  it  was  not  until  1851  that 
Lonl  Ashley — ^better  known  later  on  as  the  philanthropic  Earl  of 
Shaftesbury — induced  the  Legislature  to  pass  the  Common  Lodging 
Houses  Act,  an  Act  the  preamble  of  which  states  that  *'  it  would  tend 
"  greatly  to  the  comfort  and  welfare  of  many  of  Her  Majesty's  poorer 
"  subjects  if  provision  were  ma<ie  for  the  well-ordering  of  common 
"  lodging-houses."  That  Act,  however,  and  a  subsequent  one  passed 
in  1853,  were,  so  far  as  they  related  to  common -lodging  houses  in 
the  provinces,  repealed  by  the  Public  Health  Act,  1875 ;  and,  while 
the  control  and  supervision  of  the  common  lodging-houses  within  the 
Metropolitan  district  (exclusive  of  the  City)  was  allowed  to  remain  in 
the  hands  of  the  police  as  enacted  under  the  original  Acts,  that 
of  the  common  lodging-houses  throughout  the  rest  of  England  and 
Wales  was  entrusted  to  the  local  sanitary  authorities  existing 
or  constituted  under  that  Public  Health  Act.  As  regards  the  City 
of  London,  the  Common  Lodging  Houses  Act  of  1851  specially 
exempted  the  City  from  the  operation  of  that  Act,  but  the  Commis- 
sioners of  Sewers,  acting  as  the  Sanitary  Authority  for  the  City  under 
the  Sanitary  Act,  1866,  control  houses  let  in  lodgings,  and  have  a  code 
of  regulations  very  similar  in  their  general  requirements  to  the  bye-laws 
as  to  common  lodging-houses  in  force  in  other  sanitary  districts. 

That  the  subject  of  common  lodging-houses  is  one  of  some 
importance  as  affecting  directly  and  indirectly  the  whole  commimity, 
will  be  better  understood  from  the  fact  that,  according  to  the  evidence 
given  in  1884  before  the  Royal  Commission  on  the  Housing  of  the 
Working  Classes,  as  many  as  from  20,000  to  30,000  persons  resort  to 
them  in  London  alone  for  lodgings  every  night,  and  some  of  the  houses 
are  certified  to  hold  upwards  of  600  lodgers.  According  to  the  Report 
of  the  Commissioners  of  Metropolitan  Poliw  for  1889  there  were  988 
common  lodging-houses  on  tlu^  Register,  making  up,  in  the  aggregate, 
aocommodation  for  33,964  persons. 
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From  information  kindly  funiishcil  to  mo  bv  the  oflicvrs  of  certain 
provincial  towns,  I  am  able  to  show  the  extent  to  which  the  Mystem 
of  common  lodging-houses  prevails  in  each  of  the  towns  named. 


Nftine 
of  Town. 


No.  of 

CoBimon 

LodKing 

Houfies  on 

Register. 


Affprrefcate 
Na  of  Beds 
in  Common 

Lodging 
Houses  on 

Register. 


lArgest  number  of  Beds 

in  any  one  Common  Lodging  House 

onBegiiter. 


For  Men.* 


For  Women.* 


For  Married 
Couples.* 


I 


Birmingham 

86 

1^1 

186 

13 

12 

Liverpool  - 

878 

0395 

173 

66 

290 

Manchester  • 

234 

6.56(1 

649 

53 

eo 

Salford      • 

58 

1.419 

148 

10 

5 

Bristol          -       - 

51 

1,006 

106 

6 

8 

lieiceaier  - 

«7 

601 

107 

21 

6 

Xottingham 

50 

702 

50 

21 

10 

Leeds 

K8 

2,71  i 

555 

0 

43 

Newcastle  •  upon  - 

Trne. 
Uull 

90 
Zii 

1,053 
1^353 

30 
00 

12 
8 

10 
16 

Bradfonl 

52 

U30 

128 

19 

13 

Sheffield    • 

40 

1,273 

85 

20 

14 

Brighton      - 

18 

2U2 

» 

9 

4 

Portsmouth 

17 

303 

40 

8 

4 

*  In  some  instauccs  the  arrangements  admit  of  the  1)eds  in  these  columns  being  inter- 
changeable. 

It  will  be  well,  perhaps,  to  briefly  sjiecify  the  accommodation  that 
ought  to  be  found  in  a  complete  common  lo<lging-house.  This  should 
comprise  an  adequate  day  room  for  «u^h  sex,  litte<l  with  a  flrepla<*e  and 
range  suitable  for  the  cooking  of  the  lodgers'  food,  also  a  suflicient 
scullery  or  wash-house.  Likewise  dormitories  for  each  sex,  furnished 
with  single  iKnlsteads,  Ixnlding,  &c.  Lavatories,  separate  from  the 
dormitories,  are  also  nwessary ;  and  suitable  and  sufficient  closet  accom- 
modation. In  addition  to  the  separate  dormitory  accommodation  for 
each  sex,  cubicles  or  separate  rooms  may  be  provided  for  married 
couples,  for,  lie  it  remembered,  that  any  man  and  woman  applying  for  such 
accommodation — an<l  the  Act  of  Parliament  imposes  no  duty  on  the 
keeper  of  a  common  lodging-house  in  regard  to  the  family  relationship 
of  the  lodgers — may  be  receive<l  as  such  in  a  common  lodging-house. 
In  some  few  common  lodging-houses  a  sepanite  reading  room  has  been 
provided,  but  this  is  comparatively  exceptional.  In  several  I  liave 
noticed  that  lockers  are  provided,  in  which  those  lodgers  who  may  be 
regarded  as  regular  customers  can,  for  a  trifling  extra  fee  per  week,  leave 
their  property  with  a  certain  amount  of  safety. 

A  few  instances  liave  come  under  my  notice  in  which  buildings  have 
been  specially  erected  as  common  lodging-houses,  but  these  are  compara- 
tively rare.  More  frequently  the  common  lodging-house  is  a  capacious 
dwelling  house  which  has  ceased  to  serve  its  original  purpose,  owing 
to  entire  change  in  the  character  of  the  neighbourhood,  and  which  has 
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been  altered  ami  a<lapte<l  to  serve  its  new  purpose ;  but  more  often  it  is 
a  warehouse  or  factory  that  has  l)een  altere<l  and  adapted  to  the  purpose. 
These  latter  are  generally  the  best  kind  of  building  for  the  purpose,  as 
they  usually  have  large  rooms  capable  of  fair  light  and  ventilation. 
Some  buildings  of  this  sort  now  provide  accommo<lation  for  200  to  300 
lodgers,  and  consequently  involve  a  considerable  amount  of  capital,  and 
.of  attention  and  management  on  the  part  of  the  proprietor. 

I  propose  to  state  briefly  some  of  the  chief  conditions  under  which 
common  lodging-houses  are  allowed  to  be  carried  on,  and  then  to  refer  to 
a  few  of  the  more  imi^rtant  of  those  conditions,  with  the  object  of 
ascertaining  how  far  those  conditions  can  be  regarde<l  as  adequate  and 
satisf acton'. 

The  statutory  laws  require  the  controlling  authority  in  every 
district  to  keep  a  register  of  the  common  lodging-houses  within  their 
districts,  with  the  names  and  addresses  of  the  keepers,  and  the  number  of 
lodgers  which  each  house  is  authorised  to  receive.  The  keeper  of  every 
such  house  is  require<l  to  have  it  registered,  and  the  controlling  authority 
are  not  to  register  any  such  house  until  they  have  had  it  inspecte<l  and 
approved  for  the  purpose  by  some  oflicer  in  their  employ ;  they  may 
further  recjuire,  as  a  condition  of  registration,  that  the  keeper  shall 
produce  a  certificate  of  character ;  also  that  he  shall  exhibit  the  words 
"  Eegistored  Common  Lo<lging  House  "  in  a  conspicuous  place  outside 
the  house.  He  may  further  be  required  to  comply  with  sundry  other 
enactments  as  to  water  supply,  periodical  lime  washing  of  walls  and 
ceilings,  reporting  any  occurrence  of  infectious  disease  amongst  the 
lodgers,  the  admission  of  the  duly  appointed  officer  to  inspect  the 
house,  &c.  In  the  pro%nnces,  moreover,  every  sanitary  authority  is 
required  to  make  byelaws*  for  the  following  objects,  such  byelaws  being 
conJfirme<l  by  the  Local  Government  Board  in  London  before  they  can 
be  put  into  operation  : — For  fixing  and  from  time  to  time  varying  the 
number  of  lodgers  who  may  be  received  into  a  common  lodging-house, 
and  for  the  separation  of  the  sexes  therein ;  for  promoting  cleanliness 
and  ventilation  in  such  houses  ;  for  the  giving  of  notices  and  the  taking 
precautions  in  the  case  of  any  infectious  disease  ;  and  generally  for  the 
well  ordering  of  such  housas. 

In  the  Metropolitan  District  corresponding  regulations  are  issued 
by  the  Commissioners  of  Police,  and  the  regulations  now  have  to  l>e 
confirmed  by  the  Local  Government  Board. 

It  will  be  obvious  that  one  of  the  chief  features  in  the  foregoing 
enactments  which  calls  for  careful  attention,  is  that  which  re<]uires  the 
controlling  authority  to  cause  every  common  lo<lging-house  to  be 
inspected  by  some  responsible  officer  in  their  employ,  before  placing  it 
on  the  Register  and  certifying  it  as  fit  for  a  certain  number  of  lodgers. 
For  the  guidance  of  sanitary  authorities  and  their  officers,  the  Local 
Government  Board  have  issued  a  memorandum,  of  what  should  be  looked 
for  on  the  occasion  of  such  inspection.    In  that  memorandum  it  is  pointed 

*  The  model  byelaws  of  the  Local    Qovernment   Board.      Annotated  edition. 
Knighl  &  Co.,  London,  1890. 
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out  that  the  house  should  jwssess  the  conditions  of  wholef^omeness 
ne<»ded  for  dwelling  houses  in  general ;  and  that  it  should  further  have 
arningements  fitting  it  for  its  special  purpose  of  receiving  a  given 
number  of  lodgers.  The  details  as  to  general  wholesomeness  are  K^t 
out,  and  the  metho<l  of  determining  the  ac(H>mmo<lation  is  then  given. 
The  numbers  for  which  the  house  and  each  sleeping  room  may 
be  registered  will  depend,  partly  upon  the  dimensions  of  the  rooms  and 
their  facilities  for  ventilation  and  partly  upon  the  amount  of  accom- 
moilation  of  other  kinds.  In  rooms  of  onlinar}'  construction  to  1m» 
used  for  sleeping,  where  there  are  the  usual  means  of  ventilation  by 
windows  and  chimneys,  about  300  cubic  feet  will  l)e  a  pn)per  stamlard 
of  sptufc  to  secure  to  each  person  ;  but  in  many  rooms  it  will  be  right  to 
appoint  a  larger  space,  and  this  can  only  l>e  determined  on  inspection 
of  the  jiarticular  room.  The  house  should  possess  kitchen  and  day- 
room  accommo<lation  apart  from  its  Ixjdrooms,  and  the  sufficiency  of 
this  will  luvve  to  l)e  attended  to.  Kooms  that  are  partially  underground 
may  not  l)e  improper  for  day  i-ooms,  but  should  not  be  registered  for  use 
as  bedrooms.  The  amount  of  water  supply,  closet  or  privy  accommoda- 
tion, and  the  provision  of  refuse  nxieptacles  should  be  proportionate 
to  the  numbers  for  which  the  houst*  is  to  be  registered.  If  the  water  is 
not  supplied  from  works  with  constant  service,  a  quantity  should  l)e 
se(Mired  for  daily  use  on  a  scide,  per  registered  inmate,  of  not  less  than 
10  gallons  a  day  where  there  are  waterclosets,  or  ^ye^  gallons  a  day 
where  there  are  dry  closet**.  For  every  20  registered  lodgers  a  separate 
closet  or  privy  should  l)e  recpiired.  The  washing  accommodation 
should,  wherever  practicable,  be  in  a  special  place  aiid  not  be  in  the 
liedrooms;  and  the  basins  for  [)ersonal  washing  should  l)e  fixed  and 
have  water  taps  and  discharge  pipes  connected  with  them. 

Time  precludes  us  from  considering  all  these  particulars  in  lietail, 
but  there  appear  to  me  to  be  one  or  two  important  points  that  deserve 
special  attention.  There  is,  for  inst^mce,  the  question  of  fixing  the 
number  of  lo<igers  to  be  received  into  each  particular  common  lodging- 
house  ;  and  there  is  the  question  of  the  separation  of  the  sexes,  Jind  the 
provision  for  married  couples. 

As  regards  the  methods  by  which  the  accommodation  of  a  common 
lodging-house  is  fixed,  this  should  depend  not  only  upon  the  numbers 
which  the  dormit-ories  may  be  calculat^ed  to  hold,  but  upon  the  provision 
of  adequate  day-room  space  for  the  lodgers.  In  fixing  the  accommoda* 
tion  of  the  donnitories,  it  is  tismil  to  reckon  not  less  than  300  cubic 
to  each  adult  lodger.  Although  this  minimum  amount  is  a  very  small 
one,  it  has  been  arriveti  at  by  a  careful  regard  partly  for  health 
considerations  and  partly  in  view  of  the  difficidties  of  lodgment  in  the 
metropolis  and  other  populous  places.  This  standard,  however,  should 
under  no  circumstances  be  diminished ;  it  is  onlv  where  there  are  at 
least  the  usual  means  of  through  ventilation  by  pi*oper  windows  and 
chimney  flues  that  so  small  an  allowance  is  permissible ;  but  where 
there  are  only  indifferent  means  of  ventilation,  or  where  the  room  is  of 
imusiuvl  height,  or  where  the  room  is  use^l  by  <lay  as  well  as  by  night-,  a 
larger  amount  of  space  per  lo<lger  ought  ordinarily  to  be  requireii.     In 
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the  cafle  of  children  under  10  years  of  age,  it  is  usual  to  reckon  two 
such  children  as  one  person.  Children,  however,  are  not  by  any  means 
numerous  in  common  lodging-houses. 

Much  as  I  should  like  to  see  a  larger  minimum  standard  of  space 
allowed  to  each  lodger,  I  am  not  prepared  to  suggest  that  the  amounts 
above  referred  to  should  be  increased,  since  the  difficulties  of  securing 
larger  amounts  would,  I  believe,  be  practically  insurmountable ;  but  I 
ilo  think  that  the  utmost  care  should  be  exercised  to  insiu^  that  where 
only  thase  small  amount<<  of  space  are  afforded,  all  available  means  of 
ventilation  are  not  only  provided  but  are  made  use  of ;  and  it  is  in  this 
respect  that  the  usefulness  of  constant  inspection  will  be  most  evident. 
At  the  same  time  it  must  continually  be  borne  in  mind  that  the  ordinary 
habituS  of  a  common  lodging-house  is  an  individual  who  cares  nothing 
whatever  for  ventilation  or  fresh  air,  provided  he  is  warm ;  that  he  is 
often  under-fed,  and  but  poorly  clad ;  and  that  in  wet  weather  his 
clothing  is  rarely  dry.  Under  such  conditions  it  is  not  surprising  if 
he  selects  the  lodging-house  where  the  dormitory'  is  (to  him)  the  most 
comfortable  and  free  from  cold  draughts  and  fresh  air.  The  keeper, 
too,  has  the  interest  of  his  customers  at  heart,  and  he  gladly  sees  the 
street-hawker,  organ-grinder,  pedlar,  and  other  customer  come  night 
after  night  to  his  establishment ;  in  fact,  like  every  good  hotel-keeper, 
he  striven  to  make  his  customers  comfortable  according  to  their 
individual  ideas  of  comfort ;  otherwise,  if  he  has  a  large  establishment, 
he  may  find,  perhaps,  a  hundred  of  his  beds  empty,  and  this  would 
infiict  on  him  a  loss  of  some  10/.  or  more  a  week ;  and,  however 
important  we  may  consider  the  ample  supply  of  fresh  air  in  the 
dormitories  of  these  lodging-houses,  we  have  to  take  care  not  to  apply 
the  rules  as  to  ventilation  with  undue  rigour,  or  in  a  manner  that 
would  indeed  drive  away  those  whose  comfort  it  is  our  desire  to  increase. 

The  question  of  warmth  is,  of  course,  closely  associated  with 
ventilation,  and  if  the  lodging-house  keeper  invariably  had  a  reserve  of 
bed  clothing  and  blankets  that  could  be  resorted  to  in  cold  weather, 
there  might  possibly  be  rather  less  difficulty  with  regard  to  ventilation. 
But  while  the  reserve  of  blankets  is  rarely  large  (and  there  is  no  great 
eneoiutkgement  to  be  very  profuse  in  their  supply,  since  the  losses  by 
theft,  both  in  regard  to  sheets  and  blankets,  are  considerable,  for  they 
get  torn  up  for  use  as  underclothing  or  to  serve  as  bandages  for  wounds, 
&-c.)f  the  difficulty  of  getting  fre^h  air  into  the  dormitories,  unless  it 
were  first  warmed,  will  always  be  gn»At,  since  there  is  scarcely  any 
ventilator  that  will  escape  obstruction  unless  it  be  wholly  invisible  and 
inaccessible.  In  the  clay  time  the  windows  of  the  dormitories  have  to 
be  kept  fully  open  for  a  specified  time  morning  and  afternoon,  but 
means  for  the  constant  ventilation  of  the  dormitories  when  occupied  at 
night  are  indispensable,  and  the  less  visible  they  are  the  better. 
Compared  with  the  amount  of  space  per  lodger  prescribed  by  the 
police  regulations  of  Paris  and  Berlin,  our  own  300  cubic  feet  is 
decidedly  small.  In  Paris  the  lodging-houses  under  systematic  super- 
vision are  required  by  the  police  to  have  in  each  occupied  room  a 
minimum  height  of  2^  metres,  and  each  lodger  14  cubic  metres  of  air 
space,  which  is  equal  to  some  480  cmbic  feet.     In  Berlin  the  police 
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reguhitioiiH  applicable  to  lodging-houses  under  their  inspection  require  a 
minimum  amount  of  3  scjuare  metres  of  floor  space  and  10  cubic  metres 
of  air  space,  ecpial  to  about  350  cubic  feet  for  <«ch  lodger,  this  latter 
being  reduced  to  one  half  in  the  case  of  children  under  6  years  of  age, 
and  to  two-thirds  for  children  between  G  an<l  14  years  old. 

The  separation  of  the  sexes  in  common  lodging-houses  is  a  further 
point  which,  a|mrt  from  its  moral  aspect,  is  not  without  an  important 
bearing  on  the  general  question  of  hygiene.  It  is  a  matter  dealt  with 
by  byelaws  in  the  provinces  and  by  {)olice  regulations  in  the  metropolis. 
In  the  byelaws  it  is  usual,  exc*ept  as  regards  husband  and  wife,  to 
prohibit  any  person  of  the  male  sex  above  10  years  of  age  from  using 
or  occupying  a  room  used  or  occupied  as  a  sleeping  apartment  by 
persons  of  the  female  sex,  and  similarly  to  prohibit  any  person  of  the 
female  sex  from  using  or  occupying  a  room  used  or  occupied  as  a 
sleeping  apartment  by  persons  of  the  male  s(»x  alK)ve  10  years  of  age. 
These  ndes  do  not  interfere  vrith  the  children  of  tender  years  remaining 
with  their  parents  at  night.  How  far  it  is  desirable  to  separate  the 
sexes  elsewhere  than  in  the  common  dormitories  may  be  open  to 
question,  but  as  a  matter  of  fact  it  is  practically  never  done,  except  in 
those  common  lodging-houses  which  are  intended  for  one  sex  only.  In 
the  others;  men  and  women  associate  freely  in  the  common  rooms, 
where  clothes  are  mendfnl  and  often  washed  and  drie<l,  unlimite<l 
cooking  goes  on,  and  meals  are  taken.  I  assume  that  the  Legislature 
intended  the  sepai'ation  of  the  sexes  to  be  applicable  only  as  regards  the 
common  dormitories,  otherwise  spcKjific  arrangements  would  \ye  ma<le,  as 
they  easily  might  be,  for  the  same  s(*[>aration  in  the  day  rooms.  The 
separation  of  the  sexes  does  not,  of  course,  apply  to  married  couples, 
since  man  and  wife  could  no  more  be  lawfully  separated  in  a  common 
loilging-house,  where  they  pay  for  their  accommo<lation,  than  in  an 
ordinary  inn  or  hotel,  provided  the  acconnnodation  affonled  be  such  as 
will  conform  to  oixlhiary  rules  of  decency,  and  is  duly  ccirtified  by  the 
responsible  authority.  That  this  a(*commo(bition  may  lie,  and  frequently 
is,  improperly  used,  will  not,  I  think,  l)e  <lenie<l,  but  this  jwint  is 
beyond  the  scojie  of  ihe  present  paper. 


Cottage  Homes  for  the  Industrial  Classes. 

BY 

Rowland  Plitmbe,  F.R.I.B.A.,  F.S.I. 

♦«•«♦  ■ 

In  common  with  many  experts  who  have  given  great  attention  to 
the  subject,  I  hold  strongly  the  opinion  that  every  effort  should  l>e  made 
to  prevent  any  further  concentration  of  industrial  homes  in  the  already 
overcrowded  streets  of  the  c(*ntral  districts  of  the  metropolis.  These 
residences  shoidd  l>e  s<^'attero<l  widely,  an<l  should  be  situated  as  far  as 
practicable  from  the  already  congested  central  districts,  and  the  working 
classes  should  be  induce<l  to  spend  their  hours  of  rest  and  recreation  in 
the  purer  and  more  abundant  light  and  air  of  the  suburbs.     Especially 
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is  this  desirable  in  the  case  of  tlie  vnvos  an<l  children,  even  though 
quarters  may  be  found  in  the  lx»st  built  and  most  a<lvantageously  situated 
flats  in  the  many  blocks  of  mo<lel  dwellings  that  have  been  provided  so 
largely  of  late.  This  o|)inion  is  strongly  coniinne<l  by  the  view  taken 
in  an  article  contained  in  th<»  recently  j)ublished  volumes  of  Mr*  Charles 
Booth's  valuable  work  on  the  "  Lal)our  and  Life  of  the  Peo[)le."  It  is 
written  by  Miss  Octavia  Hill,  under  the  heading  "  Blocks  of  Model 
Dwellings,"  Vol.  2,  Sec.  2,  Fol.  202,  "  Intluence  on  Cliaracter."  The 
article  is  much  too  long  to  quote  on  the  prc^sent  occasion,  but  is  strongly 
in  favour  of  sefmrate  cottage  homes,  while  the  many  objections  to  block 
dwellings  are  forcibly  demonstnite<l. 

In  buihling  new  districts,  social  and  class  prejudices  have  hitherto 
prevente<l  the  richer  and  more  cultunMl  classes  of  the  population  from 
living  in  close  proximity  to  thos<^  whom  they  consider  Ik»1ow  them  in 
social  standing.  This  prejudice  is  probably  as  strong  also  on  the  part 
of  the  j)oorer  [>opulation,  and  so  f»a<'li  class  prefers  to  keep  to  itself. 
These  tendencies  are  unfortunate,  and  in  the  pres<»nt  state  of  society, 
seemingly  insurmountable.  The  great  difference  in  the  value  of  land 
and  property  in  fashionable  and  in  i)oorer  neighbourhoo<ls  also  prevents 
proximity  of  the  classes ;  still,  in  providing  estat(»s  for  the  industrial 
population,  an  attempt  should  l>e  made  to  get  as  great  a  mixture  and 
variety  in  the  social  scale  of  the  inliabitants  as  is  practicable. 

Therefore  in  providing  model  villages  for  the  artizan  and  industrial 
class,  I  think  tlmt  provision  should  Ik*  made,  and  atti-actions  should  be 
laid  out,  for  all  sorts  iiiid  conditions  of  inhabitants  likelv  to  reside  in 
them.  The  site  shouhl  be  a  sjdubrious  one,  aW  natural  <l(»fec1s  of  soil  and 
climate  should  Im^.  ov(»rcome  Jts  far  as  i)ossible.  The  locality  should  be 
easy  of  access  to  large  industriid  centre's,  with  cheap  an<l  frecjuent  means 
of  transit  by   road  and  rail.      It   should  Ik»  lai<l  out   with  wide  and 
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well-made  roads  and  footways,  which  should  l)e  planted  with  suitable 
trees,  and  luade  as  attractive  as  possible.  The  drainage  an<l  sanitary 
arrangements  should,  of  cours<»,  1h'  iK*rfect ;  each  home  should  l)e  self- 
contained,  and  should  Ikj  bright,  ch(H»rful,  well  arrangcnl,  commodious, 
ami  lu»althy  ;  th(*  hou.s<»s  well  set  back  fniui  the  public  footway,  with 
gardens  in  front  and  a  goo<l  <lrying  ground  in  the  rear,  which  could  also 
be  laid  out  as  an  additional  garden  or  rwrnition  ground,  and  where 
under  projier  regulations  domestic  animals  and  jioultry  inight  l>e  kept. 

The  houses  should  l)e  varie<l  in  plan  and  accommodation  to  suit  the 
habits  of  all  clas.ses,  and  of  the  different  sizc^l  families  likely  to  occupy 
them.  They  shouhl,  of  cours<»,  Ik»  stdislantially  built,  and  (»very  sanitary 
recpiirement  should  Ije  provi<lc<l.  They  should  1m»  decorated  and  fini.slied 
in  a  pleasing  manner  to  suit  the  b<*st  UihU*.  of  the  occufmnts,  and  a  general 
air  of  comfort,  brightness,  clcanlincKs,  and  cheerfidness  should  \je  given 
to  them,  as  also  to  the  estate  generally.  OjK»n  sjjacc*  for  recreation  and 
for  ganlen  allotments  shouhl  be  provi<l<Hl.  Pressure  shouhl  }ye  brought 
to  hear  upon  the  local  authorities  so  that  the  provisions  of  the  Education 
Act,  the  Baths  and  Wash  Houses  Act,  the  Public  Libraries  Act,  and  all 
other  beneficial  legislation  of  a  like  chan»ctc»r  may  be  carrie<l  out,  and 
suitablo  buildings  for  the  same  should  be  provided.  Churches,  parish 
rooms,  public  board  schools,  polytechnic  institutes,  coffee  taverns^  au^l 
J    p.  1921.  O 
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clubs  of  all  kinds  should  also  be  provide<l ;  a  sufficient  pro>'ision  of  shops 
should  likewise  Iw  built  in  suitable  positions ;  and  the  question  of  public- 
hoiLse  accoHiniodation  should  also  be  most  carefully  considered,  and 
(if  provido<l)  not  plaee<l  in  jwsitions  likely  to  create  discomfort  and 
disorder. 

The  classes  of  i)eople  inliabiting  such  estates  should  pay  weekly 
rents,  and  habits  of  thrift  should  be  encourage<l  by  always  insisting  that 
the  rents  should  ha  paid  at  least  one  week  in  a<lvance.  The  inhabitants 
shouhl  also  be  encourage<l  to  invest  even  small  amounts  in  the  capital  of 
tlw*  comiMuiy,  so  that  they  may  co-oi>erate  in  its  undertakings.  Hoilscs 
should  not  l)e  sold  to  individimls,  as  in  that  case  abuses  at  once  spring 
up,  but  the  whole  estate  should  l>e  ownwl  and  managed  by  one  com[Muiy, 
the  U*nants  lieing  shareholdei's  wherever  jwssible.  The  inhabitants 
should  Ih*  encouraged  to  tiike  an  interest  in  the  maintenance  of  the 
comiMiny's  pro|)erty,  an<l  forms  should  he  provicUnl  on  which  shoiUd  he 
stated  any  want  of  rejiair  or  other  matter  i-eipiiring  attention,  these 
should  he  left  nt  the  estate  office,  and  a  staff  should  be  appointed  to 
atU^nd  to  the  same.  The  company  should  maintain  and  manage  a  proper 
staff  of  officials  and  workmen  to  attend  to  all  matters  of  repair  and 
maintenance.  It  should  he  established  on  a  proper  business  footing,  and 
financially  it  should  be  so  managed  as  to  pay  a  remunerative  rate  of 
int^'rest  to  its  investors.  However  philanthropic  the  motives  of  the 
promoters  may  lie,  there  should  be  no  sense  of  favour  to  the  inhabitants, 
who  shotdd  Ik»  encounigtHl  to  feel  that  they  are  i>aying  a  fair  rental  for 
th<^  accommodation  provide<l.  The  company  should  aim  at  (laying  a 
dividend  on  ejich  estat4»  of  5  per  cent. ;  but  it  is  highly  probable  that  as 
such  proi)erty  extends  and  the  security  increases  in  value,  the  public 
would  Ik*  found  willing  to  invest  in  it  at  a  considerably  lower  rate. 

Now  the  foregoing  very  incomplete  and  sketchy  description  of  a 
mo<iel  cottage  villag(^  may  seem  to  many  overdrawn,  if  not  altogether 
chimerical.  In  onler  to  prove  that  this  is  not  so,  I  propose  to  give  a  short 
account  of  tlu^  late.*<t  villagt;  of  tlu;  kind  that  has  been  actually  erected 
under  my  design  and  superintendence.  This  estate,  having  an  area 
of  100  acivs,  is  called  Noel  Park,  and  is  situate  at  Wood  Green,  a 
suburb  in  the  N.E.  district,  about  10  minutes'  walk  from  the  Hornsey 
and  Wo«l  Gi'een  Stations  of  the  Great  Northern  Railway.  Green 
Lan(^  and  Noel  Park  Station  on  the  Qnmt  Eastern  Railway  is  actually 
on  the  estate,  and  steam  tramways  nm  along  the  main  road  on  which 
it  is  situate.*  The  estate  has  a  very  gentUj  slope  towanis  Tottenham ; 
the  soil  is  the  usual  dense  clay  found  in  the  outlying  (larts  of  London 
on  the  north  siile  of  the  river,  which  is  always  much  improve<l  by 
roadmaking,  planting,  paving,  and  draining. 

The  main  avenue  is  60  feet  wide  ;  other  avenues  are  50  feet  wide, 
and  the  cross  streets  40  feet  wide.  As  the  houses  are  built  the  roads 
are  completely  made  up,  chaunelle<l,  and  curbed,  ami  the  footways  are 
entirely  pavwl  with  York  stone,  and  plante<l  at  regular  intervals  (mostly 
with  plane  trees).  At  present  it  is  contemplated  to  provide  a  large  open 
s)>ace  as  a  recreation  ground. 

♦  A  gtmeral  plan  of  the  estutt^,  as  proposed  to  be  completed,  was  exhibited  by  the 
author. 
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The  general  draiuage  of  the  estate,  iu  accordance  with  the  n»quire- 
ments  of  the  local  authorities,  has*  been  arranged  on  the  dual  system,  tlu* 
rain  and  snrface  water  l)eing  kept  separate  from  the  sewage.  No  drains 
nin  through  the  houses,  liack  drains  M-ith  interct^pting  maidioles,  s])ecially 
ventilate<l,  being  provide<l  for  all  terraces.  The  system  of  ventilation  of 
sewers  has  sijecially  been  considere<l,  the  usual  ventilating  oi)enings  in 
the  romLs  are  arrange<l  to  act  simply  as  inlet  ventilatoi*s,  the  sewers 
having  manholes  at  short  dist4inces  ai>art,  with  siH»cially  designwl  valves 
and  upcast  vc'utilation  shafts  ciirried  alwve  the  houses.  Automatic 
flushing  tanks  aiM»  also  ])rovid(Hl. 

In  laying  out  the  estate,  wire  has  been  taken  that  all  houses  are  set 
well  Imck  from  the  roa<l,  all  having  front  ganlens.  The  objectionable 
pnM*tice  of  bringing  the  corner  houses  out  to  the  )>avement  line  of  the 
return  roads  is  in  all  cases  avoid<*il,  the  corner  houses  of  the  terraces 
being  set  back,  and  si>ecially  designe<l  and  planne<l  so  as  to  form  an 
architectural  wlornment  to  the  ternice  of  which  they  form  a  jmrt.  Then^ 
will  be  about  2,500  houses  and  shops  built  on  this  estate,  mostly  of  five 
different  classes.  About  1,305  houses  are  alreadv  built,  an<l  are  nearly 
all  occupicil. 

The  first  class  houses  are  built  on  plots  having  a  frontage  of  al)Out 
16  feet  wide  and  85  feet  <leep,  with  a  floor  area  of  al>out  1,065  feet  on 
both  floors,  containing  eight  rooms,  including  the  sculler}'.  Each  house 
is  provided  with  two  sitting-rooms,  kitchen,  wash-house,  and  four  bed- 
rooms, also  a  back  entrance,  ynih  coal  cellar,  larder,  washing-copi)er,  an<l 
water-daset,  and  in  most  ca.s^»s  an  additional  water-closet  on  the  chamber 
floor.  The  houses  are  let  at  a  rental  of  from  11*.  to  11*.  6(1.  ix?r  we<»k, 
including  all  rates  and  taxes,  which  are  jxiid  by  the  company.  The 
greater  numlier  of  these  hous4\s  are  provide<l  with  a  water-clos<»t  on  the 
first  floor;  and  in  such  cases  the  back  rooms  are  fitted  up  as  kitchens 
and  sculleries  complete,  so  tlmt  they  may  accommodate  two  famili(*s  if 
requireil. 

The  second  class  houses  are  built  on  plots  having  a  frontag(»  of 
about  15  feet  6  inches  by  a  depth  of  80  feet.  The  floor  art«  is  930  feet, 
containing  seVen  rooms,  there  being  only  three  bedrooms  on  the  first 
floor.  The  other  accommodation  is  similar  to  that  last  descrilxMl,  except 
that  there  is  no  upstairs  water-closet.  The  weekly  rental  of  thes<»  houm*s 
is  about  10*.  per  week. 

The  third  class  hou.ses  are  built  on  plots  having  a  frontage  of 
15  feet  by  a  depth  of  about  70  feet,  and  possess  a  floor  area  of  alK>ut 
800  feet,  containing  six  rooms,  three  l)eing  iKMlrooms.  The  weekly 
rental  of  these  houses  is  about  9*.  |)er  WH'k. 

The  fourth  class  houses  are  built  on  plots  liaving  frontages  of  alK>ut 
14  feet  6  inches  by  a  depth  of  al>out  70  fwt,  with  a  flwir  area  of 
660  feet,  containing  five  rooms,  there  l>eing  two  lK*dr(Hims  on  the  flrst 
floor.     The  rental  of  these  houses  is  alK>ut  7*.  M.  |kt  week. 

The  fifth  class  houses  are  built  on  plots  having  a  frontage  of 
13  feet  by  a  depth  of  60  feet.  The  fiwtT  an-a  is  aUiut  470  feet,  con- 
taining a  front  living  room,  with  kitchen  and  small  wasK-liouM'  liehind, 
with  two  bedrooms  over.    The  rental  of  these  houwfs  is  alKiut  Of.  \M<t 
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Ill  addition  to  tho  various  classes  of  housc^s  jnst  deseribcnly  an  en- 
ileavour  has  ])eon  made?  to  provide  for  still  farther  varied  requirements  by 
adapting  thcni  as  Hats,  two  stories  high,  for  two  families.  In  the  ca^e 
of  third  class  houses  the  staircase  is  shut -off,  the  upjier  floor  being 
arranged  as  a  S4>|)arate  dwelling,  consisting  of  a  living  room  and  two 
bedrooms,  with  an  outside  staircase*  down  to  the  liack  ganlen,  the  closet 
and  wash-hous<»  being  held  in  common.  Th<»se  are  let  at  -I*.  6c?.  per 
we<'k  the  lower  flat,  and  5*.  jxt  week  the  iip|)er  flat.  Advantage  is 
taken  of  the  corner  houses  to  get  sejiarate  entrants  at  the  side.  S<»eond 
class  housc^s  also  are  similarly  ari-anged.  Each  flat  has  its  own  scullery, 
wash-house,  and  w.c.  The  rental  of  these  houses  is  5«.  a  week  for 
each  floor,  anil  G*.  to  7*.  a  w(H»k  for  houses  with  special  accomiuodstion. 
First-class  houses  have  lieen  arrange*!  in  the  siime  way.  The  frontages 
are  exteinled  from  IG  f<*i*t  to  10  feet,  and  entirely  sc^jMirate entrances  and 
outside  ch)ors  are  given  to  each  flat,  a  small  additional  1»e<lro<mi  being 
obta.ined  on  the  first  floor.  The  rental  of  thes*?!  houses  is  7«.  a  week 
ground-floor,  and  Hs.  a  W(H*k  for  lirst-iioor  flats.  The  comer  houses 
have  an  extra  floor,  and  are  let  at  sjjecial  mtes,  viz,,  10*.  (Sd.  for  the  first 
and  second  floors.  It  is  propost'd  that  by  far  the  largest,  number  of 
houses  built  should  be  of  the  smaller  class,  in  order  to  encounige  the 
indu.strial  classes  in  the  effort  to  avail  themselves  of  houses  at  a  rental 
which  will  not  make  it  iiee<»ss*iry  to  take  in  lodgers. 

In  the  general  i)hinniiig  of  tlu'se  houses  th<»  eoini>any  does  not 
profess  to  carry  out  any  specially  new  arnnigement ;  the  tyjx»,  with 
the  exception  of  the  iifth-clnss  houses  and  double  flats,  lieing  that 
which  seems  to  have  \wam\  universiilly  adopted  in  all  town  and 
suburban  terrace-dwellings,  >us  giving  the  greatest  accommotlation  at 
the  chea[>est  rate;  when^  how«*V(M',  any  .special  requirement  has  to 
Ih;  met,  as  (for  instance)  in  the  case  of  shallow,  corner  and  other 
irregularly  shaped  plot.s,  the  architect  has  avaihul  himst^f  of  the  op]x>r- 
tiinity  to  design  plans  of  almost  every  variety  of  arrangement ;  but  for 
tiie  general  terrace  jilans  the  Board  has  not  fouml  it  pnu'ticable  to 
iidopt  a  more  convenient  and  economical  plan  than  that  shown. 

In  the  general  view  of  the  terraces  of  the  first  and  second-class 
houses,  a  feature  in  the  tlesign  is  mad(»  of  the  corner  houses ;  and  with 
a  view  of  breaking  up  the  monotony  of  the  long  lines  which  terraces  in 
street,s  produce*,  s[)e(nally  designwl  features  are  introduce<l  at  intervals 
so  as  to  breivk  up  and  improve  the  sky-line  of  the  buildings;  ailvantiigt^ 
is  also  taken  of  these  features  to  improve  tlui  accommodation  of  the  houses, 
so  that  a  return  may  be  obtained  for  the  extra  outlav  by  an  increased 
rent,  which  is  readily  obtained  in  such  cases. 

The  houses  are  all  built  with  a  layer  af  (concrete  over  the  whole 
ai*ea  of  the  buihlings;  the  walls  are  of  brickwork,  the  i>arty  walls  lieing 
hollow  or  14"  thick,  to  prevent  the  jwus-sage  of  sound  between  the 
tenements ;  slate  and  cement  damp-proof  courses  are  iwed ;  the  walb 
are  faccMl  with  red  and  yellow  bricks,  with  terra  cotta  or  artificial  stone 
cills  and  flow(»r  gminls ;  the  roofs  are  mostly  slated,  but  to  give  variety 
many  are  tile<l ;  the  whohj  being  built  with  the  best  materials  and 
designeil  to  liave  a  bright  and  cheerful  appearance.  The  space  under 
the  ground  floor  is  sj)ecially  veqtilatcil,  as  ^re  alsQ  all  the  rooms,  TobiA 
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tubes  and  cleop  inner  Ijends  to  windows  Innng  provided  to  wich  room. 
There  is  a  eonst^mt  water  supply,  and  no  cisterns  aix»  used  except  the 
water  waste  preventors  to  the  watc^r-dosets.  Tlic  sanitary  arrangements 
arc  of  approved  yet  simple  character,  all  wast<?  and  other  pi|K*s  ])eing 
discharged  over  o[>en  tnipped  yard  gullies.  No  soil  or  rain  water  dmins 
run  thix>ugh  the  housi»s,  ivs  the  piix\s  are  carried  along  the  Imck  gardens 
an<l  are  provided  with  ventilate<l  manholes  for  insjK*ction  and  Hushing 
at  suitable  distanc4»s.  There  arii  also  similar  maidioles  at  the  junction  of 
these  drains  with  the*  pijKj  se,wei-s  in  rojuls. 

The  general  requirements  of  tlnj  inhabitants  have  l>een  studied. 
Alrea<ly  the  estate,  has  lxH?n  formed  into  a  M^juirate  parish,  and  a  church 
has  been  built  holding  850  on  the  ground  floor,  with  mission  hall, 
IMirish  rooms,  and  all  tlu'  usual  church  societies.  Building  sites  have 
l>eeu  offered  for  churches  of  other  denominations;  a  tine  l>oard  school 
has  abw)  l)een  built;  various  social  clubs  alrea<ly  exist,  as  also  cricket, 
foot-ball,  and  other  clubs  ;  spm'e  is  reserved  for  a  public  hall,  should  it  ever 
be  rcipiireil,  and  every  fiwility  will  also  be  given  for  the  erection  of 
l)olytechniciJ  and  other  buildings  for  technical  education ;  also  for  free 
libraries,  swimming  Iwths,  and  other  similar  buildings,  whenever  the 
authorities  are  reiwly  to  juit  the  various  Acts  of  I'arliament  proviiling 
the^?  buildings  into  o^xiration.  On  the  other  estates,  ludls  for  the  use 
of  the  inhabitants  have  In'en  built,  but  they  are  so  little  usetl,  that  there 
is  but  little  encouragement  to  rei)eat  the  exjwriment.  In  ceitain  parts 
shoi>s  liave  been  built,  also  stables,  and  siMice  is  reserve<l  for  workshoi>s 
and  laundries. 

Although  it  is  not  thought  a<lvisable  to  interfere  directly  with  the 
conduct  of  the  various  societies  that  luive  s[)rung  up,  yet  the  managers 
of  the  estate  am  always  desirous  of  helping  them  forwanl  when  once 
starte<l  by  the  tenants.  With  this  object  prizes  are  given,  and  other 
facilities  granted  in  aid  of  the  same.  Souie  of  the  land  not  yet  built 
iijion  is  use<l  for  cricket  and  recreation  grounds,  and  also  for  allotment 
ganlens,  an<l  it  is  hoixjd  to  reserv(i  ixn-maneiitly  enough  land  for  this 
pur^iose.  In  order  to  j)romote  thrift  and  self-resj)ect,  the  estate  is 
inanage<l  on  the  lines  first  indicrated  in  the  first  part  of  this  pai)er,  and 
no  public-houses  or  pawnbrokei*s  shops  are  allowed  on  the  estate. 

The  estate  is  occupied  by  young  marric^l  [M'ople,  a  few  retired 
tra4lesm(»n  with  moderate  incomes,  travellers,  warehousemen  and  clerks, 
railway  employees,  trade^jmen's  assistants  of  all  kinds,  artizans  of  all 
classes,  cabmen,  letter  carriers,  lal)Ourers,  jwlicemen,  jKMisioners,  &c. 
The  inhabitants  are  healthy,  ami  but  few  complaints  are  made.  The 
d<iath-rate  on  the  company's  estates  from  January  to  the  end  of  June  1891 
was  about  J 4* 41  per  1,000,  as  compared  with  a  death-rate  in  the  general 
<listrict  ot  alKMit  15 '25  per  1,000. 

In  n»si)ect  to  co-operation  by  the  tenants  in  the  development  of  the 
compuuv,  but  little  can,  at  present,  1k»  said.  Every  opportunity  is 
given  to  tliem  to  invest;  only  a  few  shares  are,  however,  held  by 
them. 

It  is  bolieve<l  that  this  estate  would  have  been  by  this  time  com- 
pleted had  proper  railway  facilities  been  provided.  There  are  cheap 
workmen's  trains  from  the  Great  Eastern  Station  on  the  estate,  and 
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from  the  stations  on  the  Great  Northern  Railway,  not  far  distant,  but 
these  early  morning  trains  by  no  means  cover  the  necessities  of  the 
indnstrial  population.  It  is  a  fact  not  generally  known  that,  except  on 
the  Midland  Railway,  the  third-class  ])assenger,  who  is  [mckeil  closely  in 
his  carriage,  and  allowe<l  to  travel  but  once,  back  wants  and  forwanls, 
on  six  days  of  the  week,  actually  i>ays,  on  an  average,  a1>out  as  much  for 
•  his  railway' fares  as  a  first-class  i>a,ssonger  who,  having  a  sejison  ticket 
can  travel  as  often  as  he  likes  in  comfort,  and  has  also  the  right  to  travel 
on  Sundavs. 

That  there  is  nothing  impracticable  in  the  granting  of  thinl-dass 
season  tickets,  is  shown  by  the  examide  of  the  Mi<lland  Railway.  Tliis 
line,  as  is  well  known,  has  no  second-class,  but  its  first  and  thinl-dass 
jMissengers  are  treated  with  iM»i*fect  equality  with  regard  to  season  tickets. 
What  is  urgently  needed  is  cheap  workmen's  trains  throughout  the  day, 
and  failing  this,  the  issue  of  third-class  season  tickets,  at  cheap  rates,  in 
proiwrtion  to  the  other  classics. 

In  regard  to  genend  statistics,  it  may  1m»  interi'sting  to  know  tliat 
an  average  of  al>out  25  houses  \yQv  acre  an^  built  \\\}o\\  the  estate,  includ- 
ing si>ace  for  roads,  and  that  the  ix)pulation  is  at  the  nite  of  about  seven 
people  per  house,  so  that  when  it  is  complete<l  it  will  contain  a  jiopula- 
tion  of  alx)ut  17,500.  Then^  will  then  be  over  five  mik^  of  roails  and 
streets  formed.  The  outlay  inc^luding  the  land,  uj)  to  the  present  time 
has  been  about  4(50,000/.,  and  the  net  income  is  now  alM)ut  21,000/.,  so 
that  the  estate  (though  only  about  half  develoiKnl)  alreaily  jMiys  over 
4^  per  cent.  The  estaU?  is  one  of  four  hehl  by  the  Artizans,  Iial>oun»i*s', 
and  General  Dwellings'  Company  (which  holds  other  ])roj,K»rties),  wha^^c 
assets  are  over  2,000,000/.  sterling.  The  company  has  for  yeai*s  [laid  a 
dividend  of  5  \)ev  cent,  to  its  original  shaivholders,  and  the  shan»s  are 
now  issue<l  at  a  premium  of  about  10  jht  c<»nt.  to  i)ay  ij  jht  cent, 
dividend.     The  nuu'ket  price  of  the  st(K*k  is  alM)ve  this. 

I  trust  I  have  now  demonstrated  the  iM)ssibility  of  pix)viding  for 
our  industrial  classes  bright,  cheerful,  well  arranged,  conunoilious, 
healthy  and  s<^lf-contained  cottaj^e  homes  under  the  best  sanitary  condi- 
tions,  at  a  cost  which  will  a<l(*(pu)t<4y  reuuuierate  the  promotei's  of  such 
good  work. 


Block  Dwellings  for  the  Indnstrial  Classes. 

BY 

John  F.  J.  Sykes,  B.Sc,  M.B.,  Medical  Officer  of  Heahh 

for  St.  Pancras. 
^ -♦»>♦»♦ 


Of  all  the  classes  into  which  the  people  may  be  divided,  those  that 
give  tW  to  the  mo.st  difficidt  sjinitary,  social,  and  economic  problems 
are,  procee<ling  from  below  upwards,  tlie  i)aui>er,  the  residuum,  and  the 
working  classes.  The  housing  of  the  paujx^r  is  undertaken  by  the 
State ;  the  distingui.shed  efforts  of  Miss  Octavia  Hill  and  other  phiUin- 
thropists  are  directed  towards  ameliorating  the  dwellings  and  habits 
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of  the  resiihiiim,  the  most  difficult  class  to  deal  with  from  the  Yaria1)ility 
of  type  and  condition  ;  whilst  pulilic  companies  and  iM*ivate  individuals 
are  engaged  in  constructing  improved  dwellings  to  house  the  working 
classes  and  gather  them  out  from  henling  in  tenement  houses  among  the 
residuum. 

In  onler  to  keep  within  i*easonable  hounds  it  is  niH^essary  to  limit 
working-class  dwellings  to  unfurnished  dwellings  consisting  of  from  one 
to  three,  or,  ]K>ssibly,  four  rooms,  generally  let  on  weekly  tenancy,  at 
rentals  of  from  2*.  or  2«.  Od.  to  7s.  6</.,  or  perhaps  even  to  1  Off.  This 
will  include  tenement,  cottage,  and  block  dwellings. 

Dwellings  in  *'  made  down "  or  "  tenement "  houses,  houses 
originally  constructed  for  occuj^mtion  by  one  family,  but  let  out  in 
separate  tenements  to  two  or  more  families,  have  for  years  engaged  the 
efforts  of  sanitarians  for  their  improvement  by  adaptation,  or  their 
displacement  by  demolition. 

The  tyiye  of  the  true  cottage-dwelling  is  the  cottage  with  or 
without  upper  floor,  self-contained,  and  occupied  by  only  one  family, 
idthough  it  is  not  difficult  to  apply  this  term  too  narrowly.  These 
dwellings  still  exist  in  large  numbers  in  the  metix>polis,  but  their 
construction  and  surroundings  are  the  very  antithesis  of  suburban 
cottage-dwellings,  and  they  may  in  most  cases  be  added  to  the  category 
of  desirable  demolitions. 

Block  dwellings,  on  the  other  hand,  are  understood  to  comprise 
sets  of  dwellings  sui)er-im[K)seil  one  above  the  other  on  the  same  base, 
possessing  a  common  stair,  and  differing  only  from  residential  flats  in 
length  of  tenancy,  rental,  and  accommodation.  Under  the  present 
inade(piate  restrictions  as  to  construction,  not  a  few  recently  constructed 
dwellings  of  this  type  are  nearly  as  unsatisfactory  as  the  dwellings  they 
have  displaee<l.  But  the  majority  are  well-buih,  and  it  only  requires 
the  framing  of  bye-laws,  and  their  due  enforcement  in  the  constniction 
of  this  class  of  buildings,  to  ensure  that  in  future  all  shall  be  constructed 
with  due  regard  to  health.  This  is  a  subject  which  urgently  needs  the 
attention  of  the  legislature. 

In  Mr.  Charles  Booth's  recently  published  work  on  Labour  and 
Life  of  the  People,  Vol.  IL,  London,  the  existing  block  <lwellings  of 
the  metropolis  have  been  classed  in  various  categories,  of  which  the 
following  is  a  summary  :  — 


Light,  Air,  and  Sanitation. 


"  Very  bad  "  and  "  bad  " 

"  Fair,"  "  good,"  and  "  very  good  " 

Total 


PopulatioUi 


37,911 
151,197 


189,108 


To  provide  for  increase  of  [wpulation,  cottage-dwellings  on  new 
estates  in  the  suburbs  or  the  country,  coupled  with  cheap  and  expeditious 
transiti  are  most  desirable. 
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But  in  onler  to  proinoti*  tlu?  heidth  iiiid  comfort  of  town  dwellings, 
the  demolition  of  iHU'nmuently  instinitary  and  overcrowded  dwellingn 
and  of  liouseH  falling  into  dilapidation  and  decay  is  n<»et»ssary,  and  it  is 
then  a  question  of  utilising  the  site.  If  the  site  is  to  l)(»,  devoted  to  other 
purj,)oses,  then  provision  for  a  number  of  persons  efpial  to  the  [K>pulation 
displaced  may  be  ma<le  by  the  ei-ection  of  cottage-dwellings  in  the 
suburbs,  for  instance,  in  demolitions  made  for  niilway  pur])08e8.  If,  on 
the  other  band,  new  and  iuiprovwl  dwellings  are  to  be  erecte<l  upon  the 
site,  these  may  be  either  cottage  or  block  dwellings. 

The  effect  of  clearing  small  areas  apjK^ars  to  l)e,  firstly,  to  <iisplace 
all  gnules  of  o(HMi]>ants  alike,  and  to  n'-distribute  them  in  the  surrounding 
neighbourhoals,  and,  secondly,  when  the  new  ami  improvwl  dwellings 
have  l)een  iTectwl,  to  set  u^)  a  revt^nwi  current  by  which  the  better 
grades  are  (hiiwn  into  the  new  buildings,  leaving  the  indifferent  and 
inferior  in  occupation  of  the  older  buildings  on  the  areas  surrounding 
the  site  cl(»red ;  whether  the  new  buildings  be  urban  or  subiu'lmn  the 
same  process  of  re-allocation  takes  place. 

It  cannot  be  doubted  that  the  air  and  the  surroundings  of  the 
suburb  are  more  beiM^ficial  to  the  health,  eajKHjially  of  growing  children, 
than  those  of  the  town ;  but  the  disadvantages  of  distance^  make 
themselves  appreciably  felt  in  the  ex^wuditure  of  time,  energy,  and 
money  on  travelling,  the  relaxation  of  family  ties,  and  the  curtailment 
of  home  lif(>,  the  husband  and  other  members  of  the  family  ttiking 
meals  away  from  home,  the  frt>quent  loss  of  work  if  the  exigencies 
of  occupation  reipiire  the  worker  to  be  at  short  call,  the  long  abstmi'c 
in  occupations  ent^iiling  exceptionally  early  or  late  hours,  the  increaseil 
expenditure  in  the  family  marketing,  the  extm  cost,  Ac.,  if  other 
members  of  the  family  besides  the  husband  work  away  from  home,  and 
other  disadvantages. 

The  success  of  suburban  villages  shows  that  thet«  disadvantages 
nuiy  be  overcome,  and  that  the  conditions  may  be  made  to  fit  the 
occu|iations  of  certain  classes ;  but,  on  the  other  luuid,  the  evidence  of 
representative*  working  men  befor(5  the  Sel(»ct  Committee  of  the  House 
of  Commons  inquiring  into  nrtizans*  and  lalK>urer8'  dwellings  went  to 
show  that  to  many  classes  of  workmen  the  disadvantages  of  distance 
wen;  insuperable,  and  th(>se  cla.sses  must  be  house<l  u^xm  the  cleared 
sites,  whether  deariHl  by  pu])lic  undertaking  or  by  private  ent^^rprise. 

It  then  becomes  a  question  whether  small  or  large  buildings  should 
be  erected  iq>on  the  site.  To  erect  cottage-dwellings  in  the  centre  of 
cities  would  b<?  costly,  and  would  plact*  the  rental  beyoiul  the  reach  of 
the  classes  for  whom  they  an*  intended.  Besides,  the  overci^owdeil  con- 
dition would  be  repro(luce<l  in  housing  thi?  sjimc*  nmnber  of  |x?rsons 
on  the  sjune  area,  or  a  large  pi-oiwition  must  remain  unprovided  for. 

The  object  to  Ix^  aimed  at  is  to  diminish  th(»  crowding  by  expanding 
the  ix)pulation  through  a  gr(»at(»r  amount  of  cubic  space  with  increase*! 
light  and  air ;  and,  whilst  reconstructing,  to  provide  improved  sanitary 
arrangements,  an<l  to  so  dispos<»  the  dwellings  as  to  enable  them  to  be 
effectiudly  suiwrvist^  and  protect «1. 

The  first  consideration,  therefore,  is  the  amount  of  cubic  space 
euclosable  on  si[uare  space. 
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The  square  space  required  for  a  cube  to  stand  upon  so  that  it  may 
be  surrounded  by  a  square  oi)en  area  equal  in  width  to  half  its  heiglit, 
(asmimlng  that  contiguous  cubes  would  provide  the  other  half,  so  as 
to  complete  a  width  of  surrounding  area  equal  to  the  whole  lieight) 
would  Iw  twice  the  length  of  the  base  or  side  of  the  cube  squared, 
(2  S)' :  whilst  the  capacity  of  the  cube  would  be  the  length  of  the 
side  cubed,  (S)'. 
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Length  of  8Me  (8).        Cubic  Capacity  (S)». 


10  feet. 

20 

30 

40 

50 

60 

70 


9> 

J> 
99 
99 
99 
99 


1,000  cubic  feet. 
8,000 


27,000 

64,000 

125,000 

216,000 

343,000 


99 


99 


99 


99 


99 


99 


Square  Space 
ri»quirc<l  (2  S)'. 

400  square  feet. 

1,600 

3,600 

6,400 
10,000 
14,400 
19,600 


99 
99 
99 
99 
99 
99 


So  that  a  cube  containing  64,000  cubic  fwt  would  require  only 
16  times  instead  of  64  times  the  area  of  square  space  required  by  a  cube 
containing  1,000  cubic  feet, — a  simple  and  striking  illustration  of  the 
gain  of  cubic  space  upon  square  space  l>y  incr<*n.s(»  in  size  under  similar 
conditions.  The  effect  ujion  the  construction  of  buildings,  although 
following  parallel  lines,  is  not  such  a  simple  deduction  ;  but  tq)on  the 
same  area  and  under  the  Siime  conditions  a  uuich  hirger  pro^iortion  of 
cubic  space  to  square  space  may  be  enclosed  by  increasing  the  size  of 
buildingi  and  the  dwelling  s|)ace  may  be  fiirther  incn^ased  by  the 
economy  of  staircase  space  and  terrace  construction  in  erecting  rows  of 
blocks.  ^' 

In  order  to  estimate  the  conq)arativ(;  amount  of  cubic  spacti 
enclofiable  in  actual  building  it  is  desirabU'  to  brieiiy  consider  the  height, 
depth,  length,  and  spacing  of  blocks. 
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The  height  of  rooms  must  be  proportionate  to  size  for  the  purpose 
of  lighting  and  ventilation.  Windows  materially  influence  the  height ; 
it  is  undesirable  to  have  windows  that  cannot  conveniently  be  seen 
through  or  l)e  easily  manipulated.  A  window  six  feet  high  is  ample, 
and  if  the  lx)ttom  rail  1)e  not  inon*  than  3^  feet  from  the  floor,  and  the 
top  nearly  reach  the  ceiling,  as  it  should  do,  we  have  a  height  of  over 
9 J  feet.  Even  half  undergroun<l  rooms  are  restricted  to  a  height  of 
7  f(K»t,  a  very  minimum.  Sir  Douglas  Gallon  considers  it  desirable  in 
small  rooms  to  obtain  a  height  of  10  feet  to  facilitate  ventilation.  Increase 
of  height  l>eyond  what  is  necessary  and  di»si ruble  increase's  the  number 
of  stairs  require<l  to  reach  th<»  next  floor  and  dimiuishes  the  number  of 
storeys,  or  renders  it  necessju-y  to  increase  the  elevation,  in  either  case 
increasing  the  proiK)rtionatc  cost.  So  that  about  10 feet  maybe  assumed 
as  a  good  standanl  for  moderate  sized  dwelling  rooms.  Whatever  the 
height  adopted,  it  is  not  desirable  that  the  rooms  in  the  upjKjr  storeys  of 
a  block  should  be  of  less  height  than  those  of  the  lower. 

The  number  of  storeys  is  obviously  governe<l  by  the  height  of  the 
rooms  and  the  tot^d  height  of  the  building. 

The  total  li(;ight  of  blocks  is  limite<l  by  many  considerations.  It  is 
highly  de^sirable,  almost  necessary,  that  a  street  should  nui  lx»tween 
every  alternate  row  of  blocks.  Although  in  the  metropolis  in  old 
streets,  houses  can  be  and  are  being  constantly  raised  to  heightjs  out  of 
all  proportion  to  the  intervening  space,  no  new  street  can  be  formeil  of 
less  width  than  40  feet,  and  no  new  building  which  shall  exceed  in 
height  the  width  of  the  street  c«ui  be  erected  on  the  side  of  a  street 
less  than  50  feet  wide.  Last  year  only,  a  clause  was  introduc*ed  into  a 
General  Powers  Act  of  the  County  Council  limiting  the  total  height  of 
buildings  to  IK)  feet.  So  that,  providcnl  it  does  not  excewl  90  feet, 
the  height  of  buildings  is  under  no  legislative  control,  except  in  new 
streets  between  40  and  50  feet  wide.  With  increase<l  height,  difficulty 
of  access  to  the  topmost  storeys  increases,  and  the  rentals  tend  to 
diminish.  Th(»re  is  additional  cost  for  increased  strength  of  constniction, 
and  the  gain  in  cubic  space  in  proportion  to  square  sjjace  tends  to 
diminish.  Beyond  a  certain  height  lifts  would  l>t»  required,  the  wn- 
structiou  and  working  of  which  would  add  to  the  cost,  and  endanger  the 
lives  of  the  large  infant  i)opulation  prevalent  in  the^jc  buildings.  There 
is  a  height  beyond  which  it  is  on  all  counts  false  economy  to  build.  So 
that  blocks  would  be  limitetl  to  a  height  of  from  40  to  60  feet,  or  to  four 
or  six  storeys  of  10  feet;  practically  the  latter  is  about  the  present 
maximum  limit. 

The  depth  of  a  room  acconling  to  Trelat  should  not  exceed  one- 
and-a-half  times  the  h(»ight  from  the  floor  to  the  top  of  the  window. 
This  would  give  an  incidence  of  30*^  to  the  rays  of  light  reaching  that 
portion  of  the  floor  furthest  from  the  window ;  if  an  angle  of  45°  were 
required  the  depth  would  equal  the  height.  According  to  the  latter,  a 
room  10  feet  high  would  be  10  f<H»t,  and  to  the  former  15  feet  deep  as  a 
maximum.  The  depth  of  ordinary  double  fronted  terrace  houses  mav 
be  roughly  tjiken  as  varying  from  25  to  35  feet,  and  by  doubling  the 
maxinuim  assumed  depth  of  a  single  room,  as  above,  a  dej>tli  of  30  feet 
is  reached. 
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There  is  no  advnntuj^e  in  constrncting  rooms  for  the  working 
class  families  of  a  width  or  length  in  the  line  of  frontage  requiring  more 
than  one  window  to  a<le<iuately  light  them,  and  it  is  highly  desirahle 
that  they  shouhl  not  exeit'tl  a  length  that  can  he  ade<|uately  lighted  at 
the  sides.  The  incidence  of  light  entering  horizontally  impinges  on  the 
lateral  walls  at  an  angh;  of  45°,  the  dark  angles  on  each  side  of  the  window 
diminishing  or  increasing  as  the  side  walls  approach  or  recede,  and  the 
width  of  the  room  must  he  governcMl  more  hy  the  width  and  situation  of 
the  window  than  hy  the  height  or  depth  of  the  room. 

Block  dwellings  encourage  increased  length  as  well  as  d(>ptli  of 
rooms  on  account  of  the  greater  tK-oiiomy  of  ground  spaci*  obUuned  in 
many  storeye<l  as  contrast<»<l  with  single-storeyeil  buildings.  Firstly, 
because  the  initial  ground  sjiace  o<*cupi(Kl  by  the  increju*<ed  area  of  the 
building  starves  a  number  of  storeys,  whereas  in  single-storeyed  buildings 
increas(Ml  area  of  the  building  recpiires  a  correspondingly  increascul 
amoimt  of  gromul  to  be  covennl  for  ea<*h  separate  building.  Secondly, 
becjuise  the  greater  tlu^  area  of  building  served  by  a  single  stiurcase,  the 
greaUT  the  economy  of  staircase  s^wice.  So  that  the  length  of  a  single 
block  is  limited  bv  the  mimber  of  consecutive  rooms  accessible  from  the 
same  stairc4ise. 

The  healthiest  condition  of  constniction  is  that  in  which  through 
ventilation,  or  jM'i-flation,  may  be  obtaincHl.  Blocks  may  be  so  con- 
8tructe<l  as  more  or  less  to  rci)roduce  one  of  the  bad  features  of  back 
to  back  houses.  Corridors  and  lateral  [)assjiges  are  undesirable,  and  it 
is  also  undesirable  that  be<lrooms  should  b<*come  passage  ways  to  rooms 
beyond  ;  these  considerations  limit  the  number  of  consecutive  dwelling- 
rooms  on  either  side  of  the  staircase. 

The  length  of  a  row  of  blocks  is  limittnl  by  the  l<»ngth  of  the 
ground  area,  but  it  is  also  desirable  that  the  blocks  should  not  be 
more  numerous  than  the  superintendent  can  efficiently  sujMMvise  and 
protect. 

It  is  unnecessary  to  enter  here  into  the  disadvantages  and  un- 
healthiness  of  singh'-fronted  dwellings,  especially  when  erectcnl  in 
ternic<»s,  from  the  abs(*nc(»  of  rear  space  and  of  through  ventilation  or 
interior  perflation.  This  is  e\hi])ite<l  in  its  worst  form  in  back  to  hack 
hous<»s,  when  two  rows  of  single-fronte<l  dwellings  are  (Tected  with  their 
fronts  facing  in  opiwsite  directions,  the  same  back  party-wall  serving 
both  rows,  and  a  public  street  running  along  each  front.  Given  the 
principle  that  the  fronts  of  all  buildings  should  face  open  spaces 
proportionate  to  the  height  of  the  buildings  and  along  their  whole  length, 
and  that  the  rear  space  should  not  only  remain  oi>en,  but  should  not  be 
converted  into  a  public  thoroughfare  (a  most  important  ix)int),  there 
is  DO  economy  of  ground  space  in  constructing  single-fronted  buildings, 
whether  they  are  back -to-back  or  not. 

Out-buildings,  towers,  or  projections  abutting  at  right-angles  to  the 
line  of  frontage  are  objectionable  by  im])e<ling  light  and  air  on  either  side, 
in  proportion  to  th<»  distance  they  advance  from  the  main  front,  and 
according  to  orientation.  On  the  other  hand,  there  is  great  advantage 
in  l)«ing  able  to  obtain  cross- ventilation  and  cross-light  betWi»en  the 
main    building  and   the   projection   when   this   contains   the  sanitary 
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arnmgfUUMits.  Whoro  such  projections  are  constrnotetl  an  ttdditioiml 
amount  of  o|)en  s^huh^  hIiouUI  bo  requirisl  in  proportion  to  the  projection, 
and  the  jirojeetion  shouhl  not  btt  ulloweil  to  advance  so  an  to  okstriMi 
exterior  perflation,  and  on  no  account  8o  far  as  to  close  up  the  stretch 
of  oiK^n  siwce,  whether  in  front  or  at  the  rear,  forming  a  cul-de-sae  in 
either  case,  the  one  of  the  courtvard  and  the  other  of  the  street,  nor 
shouhl  ternices  be  i)eruiitte<l  to  abut  directly  upon  one  another  at  right 
angk's.  Orientiition  also  will  neiH*ssarily  affect  the  lighting,  the  kast 
obstruction  to  the  sun's  niys  being  pn'stMitwl  by  buildings  running  north 
and  south. 

Terraces  of  blcK'ks  l»eing  double-fi'onteil,  l>oth  rear  and  front  shoiikl 
face  oi>en  s^Nices  pn)}H)rtionut(^  in  width  to  the  height  of  the  buildings. 
The  (piestion  whether  this  proportion  shouhl  be  iHjual  to  the  height, 
jwconling  to  Dr.  Clement ;  or  to  one-and-a-half  times  the  height,  acrcord- 
ing  to  Dr.  Trehvt;  or  should  vary  with  hititude  and  orientation,  aci*onling 
to  Adolphe  Vogt;  or  with  city  zones  ucconliug  to  Von  GndxT;  was 
discusst»d  at  the  Vienna  Congress,  and  remains  undecided.  But  that 
the  width  (»f  o|kmi  siNice  on  1)oth  frontages  shouhl  \n}.  proportionate 
to  the  height  of  the;  dwellings  is  acci^ptcil,  and  anything  less  than  a 
width  cipial  to  the  height  of  the  buihling  above  ground  level  would  be 
inuuH'eptable  to  hygienist.s. 

The  reckless  manner  in  which  at  the  present  moment  blocks  of 
dwellings  are  being  erecte<l,  with  an  utter  disreganl  for  this  provision 
of  light  and  air,  calls  most  urgently  for  legislative  restrictions  in  the 
construction  of  this  class  of  buildings. 

PresiMit  metroi>olitan  legislation,  so  far  as  front  space  is  con- 
cerne<l,  only  affects  buiMings  in  new  streets,  and  new  sti'cets  are  few 
and  far  Ix'twtHMi  in  London  ;  furthermore,  it  does  not  aifwt  stn»ets  over 
50  ft^et  witle.  So  far  as  rear  s|)juh'  is  concerned,  it  only  provides  for  a 
siMice  10  fei»t  wide  extending  the  U'Ugth  of  rear  fronts  of  buiklings  from 
15  to  30  fc»et  wide,  450  scpiare  feet  being  held  to  sutlice  for  any  length 
over  30  fwt,  but  even  this  inmlequate  provision  is  ino()ei*ative  when  the 
sit(»  has  i)reviously  btH'n  occupied  in  whole  or  in  jxart  by  buiklings ; 
and,  furthermore,  when  it  does  become  opt'i-ative  it  permitj^  the 
whole  of  the  oj,)en  space  to  Ini  built  over  »ip  to  the  level  of  the  first 
iioor. 

The  growing  antijKithy  of  philanthropists  to  bloi^k  dwellings  is 
greatly  justiiied  by  the  dremi  of  the  ultimate  effects  of  the  total  absenc*e 
of  any  restrictions  as  to  this  class  of  buildings  erected  on  old  site8.  The 
cnistule  against  insiuiitary  dwellings,  without  mleqiiate  restrictk>us  upon 
the  buildings  that  will  replace  them,  may  make  the  last  state  woi^se  than 
the  first.  The  attitude  of  antipathy  must  become  one  of  sympathy,  and 
the  efforts  of  sanitarians  and  philanthroitists  shoukl  rather  he  directed 
to  righting  the  wrong  nn  soon  as  possible. 

Having  briefly  considered  the  conditions  of  construction,  we  may 
now  proceed  to  calculaU*  the  relative  amount  of  cubic  space  enclosable 
on  a  rectangular  are^i  under  varying  conditions  of  height  of  building. 
Such  a  calcuktion  would  only  apply  to  a  small  area,  at  the  most  limited 
to  a  few  acreS|  for  in  a  larger  area  other  factors  would  be  introduced 
which  are  beyond  present  consideration. 
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When  MiiN^riuiposiiig  ilwt^lliiigH  our  ttbove  tlip  otlier,  for  every  wldi- 
tional  floor  or  slnr.'v  thr  flum-  uiva  of  the  wWirey  is  efciiiniiii.-«-il,  uiid  it  is 
only  necesMiiry  to  provide  t«|)M'P  «qiial  to  tile  urooH  of  thp  two  froiitK. 
Ou«  interspace  will  serve  tlif  op[>oMe<l  fronts  of  two  blocks,  tlwt  is, 
«!»ch  block  will  have  on  eitlicr  si<l<h  of  it  oiie-lmlf  the  niiioniit  of  rt\<on 
B|mi-e  line  to  it,  aixl  tlie  widtli  of  o[>t'n  si>nee  to  Ik>  cnk-nlntiHl  with  eooh 
block  will  Im-  proportioiiiittf  to  the  height  iiiid  uiiinber  of  the  storeys ; 
the  same  applieit  to  the  ends  of  the  rows  of  blocks.  'J'hcn^forc,  the 
depth  of  the  bl<K'k,  [ihis  tin-  width  of  the  ojK'n  sjwee  on  one  side,  will 
equal  the  depth  of  totnl  sjuiee  oecnpied  by  one  block,  nuil  this  ilivideil 
into  the?  tcrtiil  ilefrth  of  the  Breii  will  give  tlio  uuuihttr  of  blwkf. 
Assniuinn;  that  the  length  of  the  blocks  is  equal  to  the  luugth  of  the 
area,  less  the  sj«iee  reiiiiirwl  at  endi  end,  anil  that  each  storey  or  stage  is 
of  the  siiuie  height,  then  the  enliic  caimcity  of  one  Mock  luulliplied  by 
the  niiniber  of  blocks  will  give  the  total  cribie  sixice  eudosable. 
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Let  it  be  assumed  that  the  total  area  is  500  feet  by  250  (about  2*87 
acres)  the  former  Ix^iiig  the  depth,  the  latter  the  length  coinciding  with 
the  long  axis  of  the  Imildings ;  that  the  depth  of  each  bhtck  is  30  feet, 
allowing  two  rooms  each  of  1 5  fe<*t  de<*p ;  that  the  height  of  each  floor 
LM  10f(*et;  and  that  the  width  of  int<Tme<liHte  s|ia(*e  is  espial  to  the 
height  of  the  blocks. 

(1.)  The  iii-st  step  is  to  find  the  ninnlM»r  of  rows  of  blocks. 
L«'t  D  =  total  depth  of  an^st ; 
d  =  depth  of  one  bhnrk ; 
h  =  lieiglit  of  one  ston\v ; 
n  —  numlMT  of  storevs ; 
w  =  width  of  one  intersjMii'e  ; 

then  w  =  h  and   ,    .      .    =  numlH»r  of  Idocks. 

d  +  nh 

I)  500 

If  I  storey  hi^h   -        i    .    i      =  ...v    .    i.^  =  12'5(K)  rows  of  blocks. 
^  d  +  h  JO  -f  10 

1)  5(X) 

„  2  storevs  „        -     j  ^.  o  h  =  30  +  20  =  ^^'^^^^ 

D        _       5(X)       _ 
„  3       „      „       -     a  -f  3  h  *"  30  +  :iO  "~  " 

"  *       "      "  d  +  4  h        30  -f  40  " 

"  ^       ''      "        ■     d  +  5  h  ""  30  +  50  ~  ^'^'"^^  " 

G  -^ ^       -5.555 

"  ^      "      "  d  +  6  h  "  30  +  60  ""  ^  ^^^ 


7  I> ^.      -.5.W) 

M  /      „      „       -    d  +  7  h  ~  30  +  70  ~  ^^'^ 


» 


(2.)  The  secoiid  step  is  to  find  the  cubic  cajmcity  of  one  row  of 
blocks. 

Let  d  =  depth  of  one  block ; 
h  =  height  of  one  storey ; 
n  =  number  of  storevs ; 
L  =  length  of  area ; 
then  d  x  nh  x  (L— nh)  =  cubic  cai>acity  of  one  row  of  blocks. 

cub.  f>. 
If  1  storey  high  -  d  x  h  x  (L  -  h)=30  x  10  X  (250-10)  =  72,000 
„  2  storeys  „  -  d  x  2h  x  (L-2h)=30  x  20  X  (250 -20)  =  138,000 
„3  „  „  -dx3hx(L-3h)r=:30x30x(250— 30)  =  198,000 
„4  „  „  -dx4hx(L-4h)=30x40x(250-40)=252,000 
„5  „  „  -dx5hx(L— 5h)=30x  50 X  (250-50)  =300,000 
„  6  „  „  -  d  X  6h  X  (L-Gh) =30  x  GO  x  (250 -GO) =342,000 
„  7      „       „     -  d  X  7h  X  (L-7h)=30  X  70  X  (250-70) =378,000 

(3.)  The  third  step  is  to  find  the  total  cubic  space  enclosable. 
Let  N  =  number  of  rows  of  blocks ; 

C  =  cubic  capacity  of  one  row  of  blocks ; 
then  N  X  C  =  total  cubic  space  enclosable  on  the  area. 
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If  1  storey  high  -     12*500  X     72,000  =     900,000  cubic  feet. 


.,  2  storevs  „ 
,^3 


» 


-  10-000  X  138,000  =  1,380,000 

-  8-333  X  198,000  =  1,650,000 

-  7-142  X  252,000  =  1,800,000 

-  6-250  X  300,000  =  1,875,000 

-  5-555  X  342,000  =  1,900,000 

-  5000  X  378,000  =  1,890,000 

On  this  area  500  feet  by  250  feet,  equal  to  2*8787  acres,  the  amount 
of  cubic  space  enolosable  i>ei'  acre,  would  b(» — 
y  storey  hij^li  -     312,011  cubic  feet. 
2  storeys  „ 


»7 


>» 


» 


» 


>J 


» 


9) 


3 

4 

5 
6 
7 


» 


>♦ 


>' 


>> 


»> 


» 


>> 


»> 


»> 


» 


479,383 

» 

-     53  3 

573,175 

» 

-     19-5 

625,282 

>> 

-       91 

051,335 

,• 

41 

600,020 

» 

-       13 

4 

656,546 

» 

-       0-5 

y  Increase  per  cent. 
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3 
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7 
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M 


yincrejise  jier  cent. 
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On  the  above  area  buiMings  four  storeys  high  wouhl  enclose  double 
the  amount  of  cubic  s^iace  of  buihlings  one  storey  high  under  the  same 
conditions. 

On  a  krger  area  the  increase  of  cubic  sjiace  would  be  proportion- 
ately greater.  For  instance,  if  the  area  were  double  the  depth  and  length 
(11*4784  acres),  then  under  the  same  conditions  the  following  would 
approximately  ho  the  amount  of  cubic  space  enclosable  i)er  aci*e  : — 

1  storey  high  -  320,220 

-  501,950  =  56-7' 

-  614,300  =  22-3 

-  687,000  =   11-8 

-  736,000  =     7-1 

-  766,650  =     41 

-  786,800  =     2-6 
.  798,450  =     1-4 

-  803,800  =     0-6. 

So  that,  given  an  area,  the  greatest  amount  of  cubic  sjiace  enclosable 
with  due  regard  to  health  provisions  may  be  calculate<l,  and  the  cubic 
space  adopte<l  as  a  uniform  standard  more  valuable  than  the  mere 
number  of  tenements,  or  of  rooms,  or  the*  square  space,  as  a  basis  of 
calculation  for  the  size  of  block  buihlings,  cost,  accommodation,  density, 
and  mortality.  And  in  proportion  to  the  cubic  space  enclosable  the 
numlier  of  persons  housable  on  an  area  may  be  calculate<l. 

Restriction  of  time  will  only  allow  of  a  brief  but  sufficient  reply 
to  the  prevalent  objections  to  blocks. 

It  has  been  urgeil  that  block  dwellings  are,  from  their  unsightliness, 
repellent  to  the  classes  sought  to  be  attracted ;  but  it  is  a  poor  com- 
pliment to  the  resources  of  architects  to  attribute  to  them  inability  to 
provi<le  embellishment  at  moderate  cost  by  beauty  of  fonii,  colour,  and 
ornament.  The  obj(»ction  that  the  working  classics  avoid  them  on  account 
of  their  collective  arrangement,  and  the  objection  that  a  class  superior  to 
those  they  are  inte.ided  for  takes  possession  of  them,  as  well  a«  the 
fact  that  residential  flats  are  in  favour  may  Ik^  left  to  the  ob|ectAT% 
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to  reconcile  with  the  constniction  of  the  ilwelliugs  and  tiie  habits  of 
occuimnts. 

It  \u\s  Ikhmi  anticipated  that  blocks  may  rapidly  deteriorate ;  but 
wlien  substantially  eonstnicteil,  with  due  reganl  to  sanitarj'  and  social 
requirements,  their  condition  will  d<»iK»nd  npon  etJicient  sni)ervision  and 
maintenance.  Under  proper  management  the  one  roof,  drain,  stairc&s*, 
watcr-snpply,  gas  service,  <S:c.,  npon  which  so  many  are  <leix»ndent  is 
less  likdv  to  remain  defective  or  nnn^medied  than  when  nnder  less 
direct  supervision,  and  with  fewer  to  complain,  as  in  smaller  buildings. 
Otdy  improper  nsagc  can  cans**  det4»rioration,  and  this  applies  ecpially 
to  the  small  as  to  the  large  building. 

Tht»  staircase  oj)en  to  the  stnn't  is  rightly  n*garde<l  as  a  most 
obj«»ctionable  feature.  The  staircases  of  tenement  houses  whose  front 
doors  are  rarclv  dosi'd  are  lar^jrrlv  accountabh*  for  the  defilement  and 
destruction  in  this  class  of  house's,  and  the  siuuc  deterioration  will 
ultimately  doubtless  take  place  in  the  blo<'ks  which  i*eplace  them.  It  is 
necessary  to  distinguish  Ix'tween  being  oiK»n  for  th<»  purpose  of  light  and 
air,  and  being  open  to  the  access  of  any  and  (tver}bo<ly  who  (dioose.s  to 
enter.     Th(»  form(»r  is  as  hijjrhlv  l)eneficial  as  the  latter  is  detrimental. 

cT^  ft 

The  staircases  should  c)|)en  into  the  intenening  sjxace  between  the  rows  of 
blocks,  but  there  shoidd  be  oidy  one  public  or  main  entrance  to  the 
courtyard  or  garden  of  block  dwellings,  and  this  should  be  directly 
nnder  the  control  of  the  superintend(»nt.  The  legislature  is  largely 
responsible  for  these  oi)en  stairca.ses,  by  the  unreasonable  manner  in 
which  the  inlmbited  house  thity  is  assesse<l,  which  comjiels  the  st^urcase 
to  be  open  and  form  jMirt  of  the  street  in  order  to  claim  exemption  for 
the  dwellings  under  20/.  a  year  (7*.  ^y^d.  per  week)  rental.  This  is  a 
condition  that  urgently  requires  alteration.* 

Apart  fj'om  the  influences  of  town  life,  is  there  any  reason  to 
suppose  that  block  dwellings  are  per  .se  unhealthy  ?  Residential  flats 
are  not  held  to  l>e  less  healthy  than  wdf-containi^l  houses.     Provideil 

ft 

that  the  proportion  of  oi)en  to  covered  space  is  adequate  to  jK^rmit  of 
proper  access  of  sun.shine  and  daylight,  of  sufHcient  aeration  and  per- 
flation, increased  height  of  building  can  scarcely  cause  any  direct  injury 
to  health.  On  the  other  hand,  the  conditions  of  life  are  dissimilar  in 
cottages  and  in  blocks  in  important  resiHJCts. 

In  block  dwellings  the  families,  and  especially  the  children,  are 
brought  into  closer  and  more  fre(pient  contjiet,  and  the  sanitary  arrange- 
ments are  under  more  constant  supervision.  The  effects  of  ihi^se 
conditions  upon  the  mortality,  as  compared  with  London  generally, 
have  been  most  ably  demonstrated  in  a  paj)er  npon  the  vital  statistics 
of  block  tlwellings  read  before  the  Royal  Statistical  Society  in  February 
of  this  year  by  Dr.  Newsholme.  He  showed  that,  notwithstanding 
that  the  age-distribution  of  ix)pulation  in  Peabody  buildings  was  much 
less  favourable  to  a  low  mortality  than  in  London  as  a  whole,  the  death 
rat^.  was  2  {nn-  1,000  lower,  and  that  the  birth-rate  was  much  higher. 


*  The  Customs  and  Inland  Hevenue  Act,  1891,  vhich  has  only  just  become  law, 
indirectly  removes  the  obstruction  hitherto  existing  to  the  construction  of  block 
dwellings  with  on«  main  (entrance  under  the  superinteadeiit**  coatroh 
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and  the  infantile  mortality  much  lower  than  in  all  London.  But  that 
the  death-rate  of  ehildren  lietween  one  and  five  vears  of  age  was 
higher,  and  was  caused  by  scarlet  fever,  diphtheria,  and  still  more 
largely  by  whooping  cough  and  measl(»s,  diseases  to  which  children 
are  so  prone,  and  which  are  communicated  mainly  by  direct  infection. 
In  this  respect  the  social  condition  induced  by  block  dwellings  resembles 
schools,  and  is  ecpially  remediable.  Another  [)oint  elucidated  was  the 
influence  exerte<l  by  the  grejiter  supervision  of  sanitar}'  arrangements, 
in  the  fact  that  the  death-rate  from  tyi)hoid  or  enteric  fever  was  one- 
half  that  for  all  London,  and  it  is  well  rfH»oguised  tliat  this  disejise  is  the 
best  test  of  sanitarv  conditions  available. 

Time,  again,  will  not  permit  of  the  consideration  of  the  various 
class<'s  of  blo<?k  dwellings,  but  th«*  distinction  between  <lwellings  with 
private  sjjnitary  and  domestic  conveniences  and  those  with  conveniences 
in  common  is  iuii>ortant,  as  it  materially  affects  the  social  conditions,  as 
well  as  the  cost,  and  also  the*  cubic  <lwelling-space  available.  The  higher 
aim  shouhl  be  to  construct  blocks  of  "  homes,'*  the  expression  so  ai)tly 
use<l  by  Mr.  James  Moon*,  the  well-known  secretary  of  the  Improved 
In<histrial  Dwellings  Comiwny.  This  may  be  supplemented  by  Imths 
and  wash-houses  supplied  with  hot  antl  cold  water  and  hot  drying 
closets,  a  mortuary,  nu*jms  of  isolation  for  minor  inf<K?tious  ailments, 
possibly  a  reading  an<l  a  recreation  loom,  or  any  addition  that  may 
make  the  workman's  quarttTs  in  towns  desirable  residences  according 
to  the  rentjd  he  can  afford  ;  antl  etficient  regulations  must  be  trusted  to 
complete  th(?  work. 

The  high  price  of  land  im|)els  private  individuals  and  compani(*s  to 
en»ct  Idock  dwellings  in  gn*at  cities  ;  but  th(»re  is  a  limit  to  the  size  of 
thes«»  bltR'ks,  (»si>eeially  in  height,  as  I  have  shown  ;  with  each  storey  of  th(» 
building  niised  the  economy  of  space  increases  in  a  corresix)ndingly 
diminished  pro|)ortion,  so  that  the  ratio  of  height  of  building  to  width 
of  intei*space  being  fixed,  f»cononiy  will  self-inijx)S(»  a  limit  to  the  size  of 
block  dwellings. 

The  conditions  of  construction  requisite  to  secure  adequate  light, 
air,  si)aee,  and  sanitation,  in  order  to  prevent  injuri-^  to  health  may  be 
destined.  The  maximum  amount  of  cubic  space  encloseable  on  a  given 
area  in  a<-conlance  with  thesr  conditions  may  Ik»  calculated.  In  pro- 
|)ortion  to  the  cubic  space  enclos:d)le,  the*  maximum  ]K)pulation  housable 
on  a  given  area  may  also  Ix*  ealeulat(HL  But  in  the  eon.stniction  of 
block  dwellings,  the  requisite*  (conditions  should  not  Ix*  jK»rmitted  to  1m* 
infringe<l,  and  to  insun*  that  tlies<»  conditions  will  1m»  ob«»r\'e<l,  tlieir 
constmction  shouhl  Ik*  controlh*<l  by  sjMH*ial  legislative  ena<rtment, 
imperial  or  local. 

The  reasons  for  demanding  sj^ecial  legislation  are  variouH.  All 
buildings,  whether  inhabited  or  not,  an*  eontrollcHl  by  sjiecial  legislation, 
but  the  requirements,  and  jKirticularly  thos<»  for  oiK»n  space,  are  totally 
inadequate  for  dwelling-hous<*s  of  large  siz<*.  Large  blocks  of  dwellings, 
such  as  workhouses,  ]>risons,  asylums,  barnicks,  &c.,  are  «,*rectc*<l  under 
the  responsible  super\ision  of  gov(*nimental  or  public  authorities,  which 
ensures  due  provision  ^^nth  regard  to  h«*alth  l)«*ing  ma<l<* ;  but  no  special 
i    p.  1921.  H 
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control  is  oxorci80<l  to  ]>reveiit  irresponsible  individuals  from  erecting  a 
clasps  of  bloc^k  dwellings  inferior  to  the  dwellings  they  displace.  By 
sjKH'ial  |)ernnssive  c»nju*tnK^nt,  the  Goveniiuent  has  proAided  in  the 
Public  Health  Acts  Amendment  Act,  1800,  that  a  building  not  originally 
const ruetwl  for  dwelling  pur^xxses  shall  not  l)e  occupied  as  a  dwelling 
unless  it  satisfy  the  requirements  of  the  sur>'eyor,  but  there  is  no 
detinition  of  what  thes<»  requirements  an*  or  should  Ik*.  Factories  an» 
controlleil  by  special  legislation.  SiKH'ial  legislation,  again,  lias  l)een 
create<l  for  the  exemption  of  bloc^k  dwellings  from  inlud)ite<l  hoitse  <luty, 
and  upon  me<lical  officers  of  iHttdth  the  onus  lias  l)oen  thrown  of  certi- 
fying that  thew*  buildings  an*  constructwl  with  i>roi)er  provision  for 
health,  but  there  are  no  deiinitions  of  the  conditions  tlmt  entitle  to  this 
exemi)tion.  The  Housing  of  the  Working  Classes  Act,  1890,  cleals 
with  houses  unfit  for  human  habitation,  but  then*  is  a  wiile  margin 
between  the  a1>solute  unfitness  of  existing  stnictures  and  the  n*quin»nients 
n(?cessary  for  f utui*e  enactions. 

In  order,  then»fore,  to  enabh*  the  s|)eciid  h>gis]ation  ahvady  create«l 
in  regard  to  existing  block  dwellings  to  lie  complied  with,  and  also  to 
prevent  such  dwellings  from  Inking  enn^ted  in  future  in  a  manner 
prejudicial  to  tli(»  publiir  health,  six^'ial  legislation  to  control  the 
construction  of  block  dwellings  for  the  industrial  classes  in  cities  is 
indisp(>nsid>le. 


T^o  and  Thrdo-Storeyed  Tenements  for  the  People. 

BY 

Locke  Worthington,  A.R.I.13.A. 
♦«».♦ —  — 

The  following  remarks  and  figures  are  an  effort  to  assist  in 
showing  the  dc'sirability  and  to  prove  the  commercial  jiossibility  of  con- 
structing in  our  crowded  centn^s  of  |X)pulation  isolated  nioilel  homes 
for  the  weekly-wage-earning  classes,  in  buildings  of  two  and  never 
more  than  three  storeys  in  height,  in  accordance  with  certain  arrangements 
of  planning. 

Although  it  may  be  well  that  philanthropy  should  be  the  motive 
in  all  schemers  for  the  housing  of  the  people  in  the  metropolis  or  other 
centres  of  })opulation,  their  execution  should  be  based  on  a  sound  com- 
mercial foundation,  and  the  rental  of  the  buildings  such  as  to  secure  a 
reasonable  dividend.  True  philanthropy  dictates  the  desirability  of 
low  tenement  houses,  an<l  I  have  worked  out  two  schemes  to  prove  their 
commercial  possibility. 

The  various  commerciid  com[)anies  and  other  agencies  which  are 
employed  in  the  m(itroi>olis  in  improving  the  dwellings  of  the  weekly- 
wage-earning  class  have  almost  invariably  erecte<l  blocks  of  tenements 
thr^e,  four,  five,  sixj  and  even  i^\i?\\  storeys  in   height,  so  arranged  as  to 
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crowd  the  great^^'<t  aceonimodation  on  the  site,  with  often  but  little 
coniiidonition  for  i)roi)er  light  and  air,  and  constructwl  so  as  to  save 
exponst'  by  the  provision  of  common  eutmnees,  stairc*as^,  and  eon- 
venieneos.  Many  of  thfse  mo<h4  Idocks  in  London  an^  excollently 
phmnod  and  ])uilt,  while  some  an?  so  arrango<l  and  eonstruetinl  as  to  l»o 
no  l)etter  than  tlu;  condemned  houses  they  replace. 

It  is  not  the  province  of  tliis  pni)er  to  enter  into  the  merits  and 
ilniwbaeks  of  thes<»  existing  metropolitan  model  blocks,  which  are  being 
hiid  b«»fore  the  section  bv  other  members. 

Ft  would  be  well  for  the  community  if  the  30  metro|)olitan  agencies 
were  to  work  more  in  the  s[)irit  of  the  foHowing  suggestions,  which  have 
already  Ix'cn  trie<l,  though  not  to  any  gr«'at  cxt«'nt,  in  the  metropolis: — 
(1.)  To  buy  up  and  i>ut  in  order  the  (*xi.sting  dilai>idated  cottage  tene- 
ments to  l)e  found  in  almost  all  h)caliti«'S  of  the  nu^tropolis.  (2.)  To 
construct  in  the  suburbs,  off  the  regular  line  of  street  tmffie,  t.wo-stc^ieyed 
hous<»s  at  a  rental  within  the  rt^at^h  of  the  clas.s4*s  earning  low  weekly 
wages.  (3.)  To  erect  in  the  metroj)olis  new  model  tenement.**,  never 
more  than  three  storeys  high,  and,  in  so  far  as  |M)ssible,  private  isol.-ited 
homes. 

With  regard  to  Xo.  1,  viz.,  the  improvement  of  existing  small 
houses: — If  well  carried  out  and  suiMTintended,  Miss  Oct^ivia  Hiirs 
plan  of  purchasing  houses,  purifying  them,  and  fitting  them  for 
habitation,  is  excellent  and  b.Mieticial  in  all  ways.  With  rentids  varying 
from  2y.  to  lOv.,  the  cost  of  aecommoilation  per  family  has  be«»n  118/. 
to  130/.,  and  tin*  undertaking  jkivs  an  avc^riige  of  4  to  5  \yQT  cent.  On 
the  other  hand,  the*  cost  of  aeconunodation  for  families  in  such  model 
hlocks  as  an^  to  b*^  found  in  Farringdon  Street,  for  instance,  varies  from 
171/.  to  315/. 

With  regard  to  No.  2,  viz.,  tht^  construction  of  suburban  dwellings: 
— There  is  an  estate  in  South  Jiermondsey  which  provides  the  following 
luxurious  and  [Mivate  homes  for  G*.  0^/.  The  houses  are  built  for  two 
families,  each  tenant  being  n»sponsible  only  for  his  own  ten<jment, 
which  consists  of  a  parlour,  l)edroom,  kitchen  with  the  best  kind  of 
kitchener,  an<l  scullery  with  fireplaces,  copi>er,  sink,  &e.  With  the 
exception  that  one  tenem(*nt  is  al)ove  an<l  the  other  on  the  ground  floor 
there  is  no  difference  between  upstairs  and  downstairs,  and  tht»  homes 
on  the  first  floor  are  so  planned  that  the  upstairs  occu])iers  can,  if  they 
wish,  keep  themsclve.s  entirely  private.  On  a  similar  prin<uple,  but  with 
les8  luxury,  suburban  hous(\s  should  and  could  be  built  at  a  rental  of 
35.  to  4*.  6//.  Such  homes  are  undoubUidly  the  most  {)opular  if  the 
workman  can  arran^^e  to  live  in  the  locality. 

in  supi)ort  of  No.  3,  viz.,  the  con.struction  of  cottage  homes  in  th<i 
town,  let  me  say  tliat  Ihti  existing  nuxlel  blociks  often  do  not  h^t  well 
in  lot;ulities  where  small  houses  (Mit«»r  intx>  com)M4ition,  even  where  the 
dilapidaUnl  comlition  of  such  h(ms4*s  may  In*  both  injurious  and  uncom- 
fortable. Tenants  prefer  an  uncomfortable  cottage  to  a  tenement  in  a 
large  block  of  dwellings. 

I  liave  taken  some  |>ains  to  intervi»'W  the  su^K'rintendents  and 
tenantj^  of  many  model  blocks  in   the  metroi>olitan  area,  and  also   the 
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tenant  A  in  many  of  tlu^  <ltla])idat4Ml  hcmsos  of  our  side  stroet*«,  and  almost 
invariably  they  state  that  tlioy  have  a  d«n»j)ly-root<»d  dislik<^  to  living  on 
the  sani(^  stainras**  as  20  other  families,  who  niav  or  may  not  be 
respeetabl(»,  and  consider  movinj;  into  "  the  buildings  "  as  only  a  step 
l>etter  than  going  into  "  the  house." 

KHtimate  proving  the  vottunvrcial  posaibility  oj  isolated  houses  in  parts 
of  the  metropolis  beintj  hnildiiiys  constructed  only  two  stories  in 
height. 

C\\inTAL  Accoi'NT. 

£        *.    d. 
C/ontiiK'tor's     teiiiler     for     building    2(H) 

eottage   homes   <'cmiplet(%  aeeonling   to 

drawings,  s|MH*itieations,  and  (piantities  -     29,(K)0     0     0 

A(ki  for  unforesiM'U  extras  aiul  fees  -       2,500     0     0 


Tot^il  building  capital  retjuired       -  £31,500     0     0 


Annhal  ExpENDixruE. 

Annual  i*ental  of  land  at  2\d.  {kt  sup.  foot 

\)K^v  annum       -  -  -  -  646  10     0 

Maint<*nance,  on  pn^cedent  of  pro|)erties  in 

the  neighbourhood  of  VVhite<!ha|Kjl,  in- 

<*hiding  i*al^s,  taxes,   rei>jni*s,  collection, 

management,  empties,  arreai-s  of  rent, 

&v.      -  -  -  -  -  951     0     0 

Sinking  fuml         -  -  -  -  40    0    0 


Totjd  maximum  annual  exj,)enditure     £1,637  10    0 

Total  income  from  rents  -  -       2,705     0     0 

Total  expenditure  -  -  -       1,637  10    0 

£1,157  10    0 

'J'his  return  of  nearly  1  jier  cent,  would  become  a  sjife  4^  to  5  per 
cent,  if  tilt*  trnemeiits  wen^  three  instead  of  two  storeys  high.  The 
rents  average*  2.v.  i)d.  a  room,  the  majority  being  two-room  tenements. 
The  homes  are  isolated,  and  the  accounncMhition  is  lilK»ral. 

Tlir  above  ligures  are  bas<Ml  on  com|M'titive  t(»nders  ])roeured  from 
contnictors  in  the  spring  of  ISOO  on  definite  sites,  in  onler  to  verify 
the  st4it(»ments  madt*  in  the  author's  pamphlet  "  The  Housing  of  the 
"  Poor  in  London,'*  April  18S)0,  whi(?h  was  a  [dea  for  *  Cott4ige  Homes 
*  in  the  Metropolis.' 
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DISCUSSION. 

Xr.  S.  Bond,  M.A.,  Ham])sicad,  speaking  on  the  (juostioii  ot'  flat 
roofs,  said  that  people  would  not  use  them.  They  were  difficult  to  keep 
dry,  and  cx|>efi8ive  in  pliinihing.  Avohitects  hud  put  up  a  number  of 
buildings  with  flat  roofs,  but  somehow  they  did  not  take.  With  regard  to 
the  cottage*dwol lings  advocated  by  Mr.  Kowlaud  Plumbe,  ho  was  glad  to 
hear  so  pleasing  an  account  of  the  experiment  at  Noel  Park,  but  ho 
regretted  the  mention  niarlo  of  Miss  Octavia  Hill,  because  the  latter  did 
not  go  so  far  as  Mr.  Plumbe,  although  that  lady  had  ni.doubtedly  a 
penchant  for  cottage-dwellings.  He  knew  a  lady  who  had  lived  for  a 
considerable  period  in  a  block  of  dwellings,  and  who  spoko  of  them  very 
highly.  He  was  of  opinion  that  when  such  dwellings  were  properly 
looked  after,  the  objections  commonly  brought  against  them  would  bo 
found  to  have  no  good  foundation,  l>ut  the  lady  admitted  that  the  system 
would  break  down  if  anybody  who  chose  to  pay  the  rents  demanded  were 
admitted.  A  proper  superintendent  and  proper  regulations  were  neces- 
sary, and  the  regulations  must  be  enforced  strictly,  as  in  city  residences 
they  always  were.  He  was  not  an  advocate  for  surrounding  London  with 
groups  of  houses  such  as  Noel  Park.  London  might  be  considered  a 
huge  wheel,  of  which  the  lines  of  communicatio!i  were  the  spokes.  Noel 
Park  was  on  one  of  the  great  lines  of  communication,  and  if  such  groups 
ccmtinued  to  be  multiplied  they  would  soon  have  crowded  agglomerations 
in  certain  spots  with  great  open  spaces  intervening.  London  was  made 
up  of  a  number  of  once  separated  villages,  now  in  process  of  time 
connected.  The  cottage-dwelling,  which  had  usually  one  story  above  the 
ground-floor,  was  the  commonest  type  of  London  house,  and  if,  as  had 
been  stated,  there  were  only  200,000  persons  dwelliug  in  the  blocks,  they 
were  not  likely  just  yet  to  oust  the  cottage-dwellers.  With  regard  to 
block  dwellings,  he  did  not  think  there  was  much  in  the  noise  or  in  the 
height  objection.  A  more  formidable  objection  was  the  want  of  proper 
Sfiacing.  If  the  sites  were  of  sufficient  area  for  the  number  of  blocks  to 
be  erected,  the  ground-floors  ought  to  bo  as  light  as  the  upper  floors. 
There  was  an  enormous  difference  in  the  price  of  sites  in  different  parts 
of  the  metropolis.  He  knew  of  sites  where  the  price  of  the  land  would 
reduce  the  ground-rent  per  room  to  'M.y  3Jrf.,  or  4J.,  while  other  quite 
similar  sites,  bought  in  the  ordinary  market,  would  cost  7d.  per  room. 

Mr.  IVoble  Smith,  F.B.C.8.  Edin.,  said  that  the  last  speaker 
declared  that  the  flat  roof  had  been  tried  as  an  exi>erimcnt,  and  had  failed. 
That  might  be  only  because  it  had  not  been  sufficiently  tried.  They  could 
not  hope  to  influence  much  the  formed  habits  of  the  adult;  it  w^as  the 
young  whose  habits  they  might  be  able  to  reform.  A  most  prolific  cause  of 
disease  and  death  among  children  was  due  to  rickets.  It  had  always  been 
found  that  as  opportunities  of  getting  exercise  in  fresh  air  increased,  the 
tendency  to  rickets  diminished,  and  that  disease  alone  was  the  cause  of  so 
large  a  proportion  of  all  ailments  that  it  was  worth  a  great  eflbrt  to 
reduce  it.  Nine-tenths  of  the  cases  of  accidents  treated  in  hospitals  were 
accidents  occurring  in  the  streets — children  run  over  or  knocked  down  by 
vehicles.  The  effluvium  of  the  streets  was  injurious,  and  rendered  them 
very  undesirable  places  for  recreation. 

Mr.  Balph  VeviU,  7.S.A..,  pointed  out  that  much  of  the  un- 
healthiaess  of  back  streets  had  passed  away  through  the  introduction  of 
uphalte.  All  back  etreets  and  courts  should  be  asphalted.  The  whole 
life  of  people  living  in  courts  had  been  changed  by  asphalte.    Concrete 
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might  bo  successfolly  employed  for  flat  roofV»,  but  nothing  was  so  likely  to 
be  permanent  as  asphalte.  The  principal  objection  he  had  to  urge  against 
flat  roofs  was  that  there  was  no  society  there.  The  cottages  that  surrounded 
our  village  greens  iu  England  were  among  the  great  beauties  of  English 
landscape.  Block  dwellings  were  not  attractive  to  country  people,  and 
such  people  would  not  go  on  roofs.  AVitli  regard  to  spacing,  he  agreed 
with  Dr.  Sykes,  and  pointed  out  how  the  latter's  arguments  might  be 
strengthened. 

Mr.  J.  F.  Seddon,  F.B.Z.B.A.,  said  that  London  w;i8  no  place 
for  factories,  and  some  day  when  we  had  stifled  an  archbishop,  we  should 
find  that  out  London  would  be  greatly  improved  if  through  the  squares, 
which  at  present  seemed  \/o  bo  given  up  to  cats,  they  Vfcre  to  drive  wide 
boulevards. 


r.  S.  M.  Barronglis  pointed  out  that  in  New  York  City  (he 
upper  floors  were  more  sought  after,  and  obUvined  higher  rents,  than  iho 
first  and  ground  floors.  A  higher  vahie  was  phvced  njwn  the  flats 
the  higher  you  went  up.  The  houses  were  higher,  and  had  a  larger 
number  of  floors  than  those  known  to  our  builders.  The  high  price  of 
land  was  the  cause.  It  was  the  public  that  had  given  the  high  value  to 
the  land,  and  yet  the  public  were  not  allowed  to  have  any  share  in  the 
profits.  On  the  contrary,  it  had  to  pay  more  and  more  as  the  increment 
grow,  to  persons  who  had  not  earned  it. 

Mr.  Hooper  (Director  of  the  Victoria  Dwellings  Company)  referred 
to  the  paper  on  *'  Block  Dwellings,"  and  to  the  objections  commonly 
urged  against  them.  One  of  the  best-founded  objections  was  the  great 
height  of  the  buildings.  They  caused  draughtiS  of  cold  air  in  the  streets 
below,  and  shut  oft*  from  them  the  rays  of  the  sun.  It  would  l)e  an 
improvement  to  increase  the  size  of  the  windows.  He  hatl  had  some 
experience  of  the  use  of  flat  roofs  as  playgrounds.  It  was  not  of  a  favourable 
character.  The  tenants  at  the  top  were  inconvenienced  by  the  noise,  and 
gave  notice  to  qnit.  The  Company  had  been  obliged  to  forbid  the  u»e  of 
the  roofs  for  playgrounds.  It  was  very  difficult  t^  keep  such  roofs  water- 
tight. The  erection  of  blocks  of  dwellings,  iu  ]>laces  till  then  occnpietl 
by  small  houses,  had  oftim  been  found  boncficial  to  a  district.  One  such 
district,  which  had  always  been  a  terror  to  the  police,  on  being  cleared 
and  the  site  occupied  by  blocks  of  dwellings,  had  been  rendered  quiet  and 
trancjuil. 

Mr.  K.  L.  Beckwith  (Liverpool)  wished  to  mention  some  of  his 
Liverpool  experiences  of  blocks  of  dwellings  in  the  Scotland-road  district. 
Large  numbers  of  people  of  the  lower  class  had  been  cleared  out  of  small 
old  houses  and  sent  into  blocks,  but  it  was  found  that  they  would  never 
buy  coals  as  long  as  the  doors  and  windows  were  intact.  If  Dr.  Sykes 
could  suggest  a  remedy  for  that,  they  would  be  greatly  obliged  to  him. 

Mr.  Councillor  Han  nam  (Leeds)  agreed  that  it  was  very  difficult 
to  make  flat  roofs  watertight,  and  he  regarded  them  as  things  of  the 
past.  With  regnrd  to  small  houses,  he  said  they  had  in  Leeds  a  large 
number  of  back-to-back  houses.  They  admitted  that  such  houses  were 
bad  in  principle.  They  could  forbid  them,  but  to  do  so  would  be  tvs  useless 
as  to  forbid  the  putting  up  of  walls  anywhere  round  about  Leeds.  The 
Council  must  pass  the  plans  sent  in,  if  they  fulfilled  certain  conditions. 
They  had  50  blocks  of  dwellings,  each  of  eight  buildings  in  a  block.  Ho 
was  glad  to  welcome  the  remark  that  the  width  of  the  street  should  be  iu 
proportion  to  the  height  of  the  houses. 
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Z.  H.  Collins  said  ho  did  not  wish  it  to  go  forth  that  the 
section  approved  of  bnilding  back-to-back  houses,  which  stood  condemned 
by  the  whole  world.     As  1o  block  dwellings,  a  great  objection  to  their 
nse  wa?  exactly  what  Mr.  Bond  had  said,  though  with  different  intent. 
Mr.  Bond  had  pointed  out  that  it  was  requisite  to  carefully  select  the 
tenants,   as,   otherwise,  they  would  get   undesirable    ones,   and  that  a 
superintendent  was  wanted  to  see  that  the.  regulations  were  complied 
with.    That  seemed  to  him  to  bo  the  description  of  a  prison  rather  than 
a  home,  and  that  was  just  why  costermongers  and  similar  classes  of  people 
preferred  to  live  in  their  insanitary  dwellings  to  going  into  the  sanitaiy 
but  inquisitorial  ones.     With  regard  to  the  philanthropists  who  formed 
companies  with  a  large  amount  of  money,  and  paid  dividends  of  4J  and  5 
per  cent.,  they  could  make  conditions  with  county  councils,  and  get  land 
at  a  far  different  price  to  that  which  the  ordinary  builder  had  to  pay 
The  consequence   was  that  there  was  no  healthy  competition  between 
private   and  public  enterprise.     Frequently  he  had  advised  friends  to 
acquire  some  plot  that  was  admirably  adapted  for  artisans*  dwellings,  but 
the  answer  had  been  that  they  could  not  afford  to  let  the  rooms  under 
38.  6(1.  a  week.    If  they  went  to  the  Peabody  Buildings,  they  would  find 
that  the  rooms  (built  with  charitable  funds)   did  not  cost  more  than 
1«.  10J(i.  to  2«.    There  was  no  use  in  investing  money  under  these  con- 
ditions, for,  even  if  the  rooms  were  let,  tenants  were  certain  to  move  as 
Boon  as  there  was  a  vacancy  in  Peabody  Buildings.    It  was  antagonistic 
to  private  enterprise  to  compete  with  public  or  semi-public  funds.     Sir 
Sydney  Waterlow  made  it  a  boast  that  they  could  make  more  than  5  per 
cent.,  but  they  only  gave  shareholders  5  per  cent.,  and  no  more.     It 
seemed  to  liim  time  to  turn  the  tide  in  favour  of  these  companies  being 
placed  in  the  hands  of  the  truFtces.     As  to  the  character  of  the  tenants, 
it  so  happened  that  there  was  a  block  of  buildings  at  Canonbury  almost 
identical  with  the  plan  of  Dr.  Sykes,  which  hod  l>ecn  intended  for  the 
artisan  class,  the  outside  rent  1>eing  28.  6J.  per  room.     But  all  these 
buildings  were  not  occupied  by  the  class  for  which  they  had  been  intended. 
There  were  no  inquisitorial  conditions.     All  they  wanted  were  people  who 
were  respectable  and  paid   the  rent.     There  was  the   usual  inspection 
every  six  months  to  see  that  the  repairs  were  attended  to.   To  his  astonish- 
ment, he  heard  mu-iic  going  on  in  these  buildings,  and  ho  found  them  to 
be  occupied  by  clerks,  and  so  forth.     Referring  to  working  men's  houses 
in  suburbs,  arrangements  should  be  made  with  the  railway  companies  to 
enable  the  occupiers  to  recoup  themselves  for  the  time  and  money  required 
by  travelling. 

Dr.  Grimshaw,  Registrar-Ctoneral  for  Ireland,  said  that  com- 
parison of  the  experiences  of  various  towns  was  of  the  greatest  importance, 
and  he  would  give  them  his  experience  with  regard  to  Dublin.  Most  of 
what  he  had  so  far  heard  related  to  London,  where  altogether  different 
circnmstances  prevailed,  the  area  between  the  city  and  the  suburbs  of 
Dublin  being  perhaps  one-twelfth  that  of  London.  His  remarks  might 
also  be  of  interest  to  the  other  towns  represented.  In  the  first  place,  the 
artisan  must  live  near  his  work,  not  necessarily  in  distance,  but  in  point 
of  time.  The  cost  of  covering  a  great  distance  was  counterbalanced  by 
a  heavy  rent  in  town,  and  the  expense  was,  therefore,  the  same  thing. 
For  the  artisan's  health,  however,  it  was  better  to  live  out  of  town.  The 
Dnblia  Artisans'  Dwellings  Company  had  been  founded  some  17  years 
ago,  with  a  view  to  carrying  out  the  Act  which  had  just  then  been  passed. 
They  had  commenced  with  a  capital  of  50,0002.,  which  had  been  gradually 
raised  by  subscriptions  and  loans  to  200,000/.    They  bad  tm^AjoXhiVLQOsL 
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buildings  and  cottages,  the  result  being  that  the  cottages  had  beeu  much 
preferred,  and  they  also  paid  better,  for  two  reasons.    The  first  reason 
was  greater  economy  in  construction  ;  and,  in  the  second  place,  it  had 
been  found  that  the  tenants  deserted  the  blocks  for  cottages  if  any  cot- 
tages were  built  within  a  reasonable  distance  of  blocks.     People  were 
quite  willing  to  pay  more  rent  for  a  cottage  than  for  rooms  in  a  block. 
The  result  in  one  iKjrtion  of  Dublin  was  that  the  company  actually  had  to 
reduce  the  rent  of  blocks  in  order  to  enable  them  to  compete  with  their 
own  cottages  erected  in  the  vicinity.    The  company  paid  a  dividend  of 
4^  per  cent.,  and  had  a  considerable  depreciation  fund.     He  wished  to 
mention  those  points  specially,  as  there  seemed  to  be  some  sort  of  con- 
troversy as  to  which  was  the  best  form  of  house  for  the  artisan.     Dublin 
artisans  undoubtedly  preferred  the  cottage,   in  which  they   took   more 
interest  than  in  blocks,  and  which  they  liked  to  make  homely  by  little 
decorations.     He  might  mention  tliat  the  reason  why  he  was  so  intimately 
jvcquainted  with  the  interior  and  the  little  artistic  efforts  was  that  for  some 
years  a  prize  was  offered  for  tho  best  kept  bouse.     Anyone  who  chose  to 
put  his  name  down  for  these  prizes  was  enrolled,  and  he  had  undertaken 
to  act  as  chairman  and  organiser  to  go  round  those  places  and  examine 
them,  the  result  being  that  tho  cottagors  invariably  beat  the  inhabitants 
of  tho  block  habitations  for  tidiness,  neatness,  artistic  arrangements,  and 
for  window  gardens  and  flowers.    Therefore,  he  was  one  of  those  who 
believed  in  tho  moral  influence  of  things  of  that  sort,  and,  morally  he 
thought  cottages  were  a  superior  method  of  housing  the  working  classes 
to  block   dwellings.     He   would  mention  that    the  death-rate  in  these 
houses  was  singularly  low  as  compared  with  that  of  the  whole  of  Dublin, 
but  Dublin  was  unfortunately,  a  town  with  a  very  considerable  death-rate. 
The  width  of  streets  was  a  matter  which  came  only  slightly  into  question 
in  Dublin,  because  it  was  not  the  habit  there  to  build  very  high  houses, 
owing  to  the  fact  that  ground  rents  wore  not  as  dear  as  in  Loudon.     How- 
ever, as  a  medical  man,  he  looked  upon  the  width  of  streets  as  one  of  the 
most  important  elements  in  the  matter  of  heaHh.     It  was  not  merely  a 
question  of  air-space  that  was  involved,  but  also  a  question  of   light. 
Human  beings  were  as  much  dependent  upon  light  for  their  health  as 
plants,  and  would  come  into  a  half-starving  condition  without  sufficient 
light  and  air-space  ns  the  latter.     The  question  appeared  to  Ije  whether 
tho  housing  of  the  working  classes  was  to  be  carriotl  (m  as  philanthropy, 
as  business,,  or  as  a  mixture  of  both.     His  opinion  was  that  enlightened 
business  companies  nvho  had  regard  for  fair  dealing  with  their  tenant:) 
possessed  quite  sufficient  philanthropy,  and  yet  worked  on  sound  business 
principles,  and  he  considered  that  tho  ])lan  adopted  by  the  Corporation  of 
the  City  of  Dublin  in  dealing  with  the  problem  w^as  founded  on  the  best 
principles.     The  Dublin  Corporation  provided  nightly  lodgings,   single 
rooms,   and  dwellings  for   very  poor  people,  either   single  or  married 
without  children.     They  had  also  supplied  small  cottages  at  very  low 
rents,  limiting  these  according  to  the  circumstances  of  those  who  occupied 
them,  on  the  principle  that  this  part  of  their  work  was,  in  fact,  in  the 
nature  of  philanthropic  efforts  to  assist  these  people. 

Mr.  Councillor  Atha,  Leeds,  said  he  had  understood,  two  days 
previously,  that  the  question  of  back-to-baek  houses  or  cottage  dwellings 
vereus  flats  or  blocks  was  to  have  been  adjourned  to  the  present  sitting.  He 
did  not  know  what  his  friends  might  think  of  him  if  he  stated  that  he  lived 
in  a  district  populated  by  75,000  people,  and  that  75  per  cent,  of  the  houses 
were  back-to-back  ones.     But  ho  wished  gentlemen  to  understand  that 
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there  were  back-to-back  houses  and  back-to-back  houses,  and  those  cou- 
stractcd  in  Leeds  must  not  bo  compared  with  the  old-fashioned  ones, — 
badly  spaced,  with  dirty  corners,  &c.  They  were  constructed  on  sound 
principled,  with  good  sanitary  arrangements  for  cleanliness,  the  pre- 
vention of  dirty  corners,  &c.,  and  the  death-rate  of  his  district  had  been 
almost  the  lowest  of  the  borough  when  the  last  figures  were  taken.  It  was 
18  and  a  fraction,  whilst  in  other  districts  it  was  over  22.  Mr.  Atha, 
assisted  by  an  illustration  on  the  black-board  by  the  Chief  Inspector  of 
the  Leeds  Corporation,  explained  that  there  were  blocks  of  sixteen 
houses  arranged  in  two  rows  of  eight  each,  and  (separated  in  the  middle 
by  a  space  of  LO  ft.  wide.  That  S|)acc  contained  the  closets  for  the 
sixteen  houses.  The  streets  running  round  the  blocks  were  36  ft.  wiJe, 
and  were  well  looked  after.  lie  was  very  much  startled  (o  hear  anybixly 
advocate  erecting  groat  buildings  for  the  working  classes  in  London, 
because  there  was  a  danger  in  throwing  too  many  human  beings  together. 
Their  system  of  back-to-l>ack  houses  distributed  the  population  over  a 
large  surface,  and  if  properly  built,  the  whole  of  the  blocks  could  be  kept 
as  dry  and  well  ventilated  and  as  healthy  as  any  other  houses.  If  they 
forced  upon  the  working  population  houses  at  higher  rents,  they  would 
pay  as  long  as  they  were  in  good  employment,  but  with  lack  of  work 
^tting  in  they  could  not  pay.  Their  princi|)le  of  giving  the  men 
cottages,  even  if  built  back-to-back,  made  them  saving  and  thrifty, 
because  they  felt  they  had  homes  in  their  cottages.  There  were  hundreds 
and  thousands  in  Leeds  who  strained  every  nerve  to  purchase  the  freehold 
of  their  own  cottages.  Under  other  systems  all  the  individuality  would 
be  driven  out  of  them. 

In  answer  to  various  questions  by  the  Chairman,  the  Chief  Ins])ector 
of  Leeds  said  that  evciy  house  was  self-contained,  excej)t  the  conveniences 
There  were  two  bedrooms,  two  sitting-rooms,  kitchen,  scullery,  and  a 
spare  room.     Every  room  had  a  window. 

Mr.  Gordon  Smith  said  he  was  very  anxious  that  the  gentlemen 
from  Ix^eds  should  not  go  1)ack  to  Leeds  under  the  impression  that  back- 
to-bH<^'k  houses  were  at  all  admis3ii>le.  He  thought  that  question  had 
been  quite  settled,  and  he  was  prepared  to  show  that  there  ^rere  no 
advantages  and  a  greitt  many  dis^kdviuitages,  in  back-to-back  dwellings. 
As  rcgai'ded  cost,  there  was  practically  no  difference,  as  no  more  than  the 
I'^qnisite  conditions  were  insisted  upon.  As  regarded  the  diiUculties  they 
hod  to  deal  with  at  Leeds,  he  knew  that  they  were  acting  under  an  Act  of 
l*arlLam(;nt,  but  that  could  be  altered  very  easily  if  there  were  a  desire  to 
that  etTect.  That  had  been  done  in  Liverpool,  Manchester,  Birmingham, 
and  other  important  towns. 

The  Chairman  (Mr.  Blashill)  held  that  every  kind  of  view  had  now 
been  well  discussed,  and  he  would  now  use  his  privilege  of  making  somu 
observations.  It  was  quite  true  that  a  large  percentage  of  the  population 
in  any  kind  of  town  was  desirous  of  rising  and  of  imjiroving  their  homes, 
and,  as  a  general  rule,  did  very  considerably  rise.  But,  unfortunately, 
there  was  also  a  number  whose  tendency  was  exactly  in  the  opposite  di- 
rection, whatever  kind  of  accommodation  was  offered  to  them,  and  with 
them  there  was  the  trouble.  There  were  good,  bad,  and  indifferent 
evorjrwhere  ;  but  the  young  wanted  teaching,  and,  therefore,  the  principles 
advocated  by  those  in  power  must  be  the  very  best  from  every  point  of 
view.  Every  xjlass  of  habitation  wanted  supervision  as  far  as  it  was  found 
necessary.  If  it  were  shown  that  the  higher  classes  neglected  their  habi- 
tations, they  would  also  have  to  be  supervised.     He  could  not  agi*ee  with 
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tho.iewho  spoko  so  strongly  about  the  impossibility  of  saperrising  the 

erection  of  houses.     If  they  gave  the  local  authorities  sufficient  power. 

they  would  exercise  it  with  care  and  tenderness.     The  officer  appointed 

was  too  often  in  the  painful  position  of  being  obliged  to  pass  building 

which  ho  would  have  wished  not  to  jiass.     In  his  opinion  the  authorities 

of  great  and  important  communities  should  have  the  power  of  fixing  the 

lowest  scale  of  accommodation,  an  iiTe<luciblc  miiiimnm,  in  which  any  of 

their  members  should  live.     That  might  seem  a  radical  proposition,  but 

sooner  or  later  it  would  have  to  come  to  that,   oven  for  **  unskilled  *' 

laboui*crs.     He  did  not  know  what  **  unskilled  "  labour  meant,  nnloRS  it 

referred  to  people   who  could  not  do  anything.     He  knew  of  no  lalwur 

that  did  not  rc(piire"8omc  skill,  and  they  were  not  going  to  erect  wretched 

buildings   simply  because  a  certain   small  class  of   the  population   did 

nothing,  and  could  not  work,  and  called  themselves  **  unskilled  labourers." 

As  to  the  kind  of  houses  in  which  jKJople  should  live,  there  was  a  diversity 

of  tasU*  as  of  means.     Some  people  liked  to  live   in  a  block,  or  lei.  thein 

call  it  "residential  rtats  " :  it  might  suit  them;  others  might  prefer  a 

honse.     It  was  simply  a  question   of  £  s.  d.    It  had  Ijcen  said  that  land 

was  dear,  but  then  wages  were  high.    There  was  no  place  in  Europe,  he 

ventured  to  say,  where  so  much  food  and  clothing  and  other  commodities 

could  be  got  for  so  little  money  as  in  London.     What  they  had  to  do  was 

to  increase  the  wage-earning  power  of  the  individual,  and  not  to  encourage 

him  to  say  that  ho  was  ignorant  aiul  therefore  compelled  to  live  poorly. 

More  money  must  be  got,  not  the  accommodation  minimised.     As  to 

height  of  buildings,  the  rule  in  the  London  County  Council  now  was  not  to 

let  buildings  go  higher  than  four  stories,  and  the  Council  had  now  land 

to  dispose  of  for  such  buildings.    One  gentleman  had  spoken  about  taking 

away  factories  from  towns;  but  towns  were   not  meant  primarily  for 

residences,   and  secondarily  for  factories;    but,  in    the   first   place,   for 

work,  and  in  the  second  phice,  for  residences.    He  would  not  live  in 

London,  nor  in  any  town,  if  he  had  not  work  to  do  there,  and  therefore 

the  idea  of  doing  away  with  the  factories  was  fallacious.     They  must 

make  the  dwellings  healthy,  and  the  factories  wholesome  places  to  work 

in.     They  had  heard  what  the  gentlemen  from  Leeds  had  to  say  about 

back-to-ba<jk  houses.     He  regretted  exceedingly  to  have  hoard   such  a 

story.    The  feeling  in  that  room  was  one  of  distinct  disapproval,  and  he 

hoped  that  they  would  tivke  this  lesson  back  to  Leeds  with  them.     From 

what  he  had  gathered,  Leeds  had  not  adopted  the  Public  Health  Act  in 

those  points  which  dealt  with  back-to-back  houses.    If  75  per  cent,  of 

the  people  of  Leeds  lived  in  such  houses,  and  had  to  put  up  with  all  these 

unhealthy  arrangements,  it  was  a  lamentable  state  of  affairs,    and  he 

thought  it  was  not  the  kind  of  thing  that  would  commend  itself  to  the 

section. 

Mr.  Rowland  Flnmbe  said  he  was  rather  anxious  to  state  that  he 
did  not  for  one  moment  wish  to  say  that  block  buildings  could  be  douo 
away  with.  Mr.  Bond  seemed  to  think  that  his  opinion  was  entirely  in 
favour  of  village  homes,  which,  however,  he  knew  to  Ijo  an  impossible 
plan.  He  would  say,  however,  that  the  more  we  got  our  working-classes 
into  fresh  air,  and  to  live  in  homes  of  their  own,  the  better  it  was  for  us 
and  for  them.  He  would  like  to  call  attention  to  the  necessity  for  legis* 
lation  in  order  that  third-class  passengers  might  be  treated  on  the  same 
footing  as  first  and  second-class  passengers.  Cheap  trains  up  to  half^past 
five  in  the  morning  and,  perhaps,  double  the  fiu'e  two  hours  lator,  were  of 
very  little  use  to  the  majority  of  workers.    If  pressure  could  be  brought 
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to  bear  upon  the  railway  compauics  to  give  cheap  fares  to  third-clasfc 
passoDgcre,  a  great  problem  wonld  lie  solved  as  to  housing  the  working 
classes  in  village  homes. 

Dr,  Sykes  said  that  the  requisite  conditions  for  light,  air- 
space, and  everything  else  could  be  observed  in  block  dwellings,  as  in 
other  classes  of  dwellings.  Bnt  there  was  no  legislation  for  the  control 
of  the  construction  of  this  clas-s  of  dwellings,  although  they  re<)uired 
particular  control.  They  might  build  the  largest  building  nine  stories 
high,  with  300  8i|.  ft.  of  oi>en  space,  which  was  monstrous.  That  was 
done  in  the  metropolis,  and  they  wonld  admit  that  this  was  a  serious 
question,  and  that  something  must  bo  done.  He  moved  the  following 
llesoluHon : — 

"That  s|M'(Mal  Irj^islafion  is  roquisife  for  the  control  of  the  con- 
stniction  of  blcK'k  dwc'llinji;s  for  the  industrial  classes  in  c*iti(;s." 

This  was  seconded  by  Mr.  Plumbe,  supported  by  Dr.  Wilborforco 
Smith,  and  agreed  in. 


Friday,  14th  August,  1891. 

'J'he  President,  Siu  Authur  Blomfield,  in  the  (^hair. 

— C^'J-S^ - 

English  Isolation  Hospitals. 

BY 

Dr.  K.   riiouNE  Thorne,  M.H.,  F.Il.S.,  F.U.O.l'. 

Th(»  8t<Mtutory  methoils  adopUnl  in  England  and  Wales  for  the 
promotion  of  public  health  may,  for  administrative  puqioses,  be  divided 
into  two  cliisses: — 1st,  those  which  an*  pun»ly  pi^nnissive,  their  adoption 
iK'ing  left  to  the  discretion  of  tlu^  local  s»nit*iry  authorities;  ami 
2n(l,  thos<^  which  the  Centnd  Government  have  the  iK>wer  of  enforcing 
i»i  cases  of  default.  The  former  constitute  numericallv  the  main  bulk 
of  the  .sanit4iry  measures  a<iopt(Ml  in  this  country,  and  to  this  class 
belongs  tlie  provision  of  hospitals  for  the  isohition  of  cases  of  infectious 
disease's,  the  statutory  enactment  as  to  which  is  to  the  effecttthat: — 
"  Any  loi*al  authority  may  provide  for  the  use  of  the  inhid>itants  of 
"  their  district  liospitals  ....  for  th(»  reception  of  tlu?  sick.'* 
— Public  Health  Act,  1875,  section  131.  But  notwithstanding  the 
volunt4iry  character  of  the  Jiction  t4iken  under  this  sc»ction,  and  the  fact 
that  the  tot«l  c*ost  of  procuring  and  maintaining  any  such  institution 
has  to  1h>  entirely  bonu*  by  the  local  community  for  whom  it  is  provided, 
notewortliy  progress  has  l>een  nmdt*,  in  this  din»ction,  and  the  isolation 
in  sanitAry  hospitals  of  such  cas<'s  of  infectious  fever  as  cannot  [)roj)erly 
l)e  isolate<l  in  their  own  dwellings  now  forms  an  imiKHtant  and  an 
increa.sing  element  in  the  protection  of  the  public  against  the  .^pr<*ad 
of  "  dangerous  infectious  disorders." 
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In  H  r(»[)ort  wbidi  I  prt'st'iitt^d  to  tin*  Local  Govi'muient  Board  some 
nine  ywirs  8inc<»,  on  **  Thi»  Ust*  and  Influence  of  Haspitab  for  Infce- 
"  tioiis  l)is<'asos,"  *  I  state<l  that  out  of  al>out  1,510  provinciiil  i^anitary 
authorities  in  Enghuul  and  Wales  in  1879,  296  |K)8st\sMMl  tjouie  means 
for  tlu?  isolation  of  thi'  infectious  f<»vers,  otlier  than  that  inteudtHi  for 
jKK>r-la\v  puriK>ses;  and  I  fincl  that,  since  that  date,  loans,  amounting 
in  all  to  118,769/.,  hav(^  been  j;;ninted  to  over  a  hundnnl  sanitan' 
authorities  for  the  jirovision  of  isolation  hospitals.  Some  of  these 
loans,  it  is  true,  relate  to  the  n'plncenient  of  former  haspitals  by  more 
efficient  ones,  and  to  the  extension  of  existing  ones ;  but,  on  the  other 
hantl,  a  number  of  isolation  hospitals  have  been  erect c»<l  out  of  current 
rates  and  otherwise  tluni  by  the  aid  of  loiuis,  and  I  am  probably 
correct  in  stating  that  some  athMpiate  nutans  for  the  Lsolation  of 
infectious  diseas(»s  are  now  [M)ss(»ssed  by  at  least  4CK)  urban,  rural,  and 
\)ovt  sanitary  authorities;  and,  it  may  be  added,  that  there  is  already 
evidence  that  the  adojition  by  a  large  number  of  sjuiitar}'  authorit'es 
of  the  permissive  clauses  of  the  Infectious  Disease  (Notitiwition)  Act, 
1889 — a  measure  by  means  of  which  early  and  precise  information  is 
secured  as  to  the  extent  to  which  infectious  diMesas<>s  prevail  in  any 
district — is  likrlv  to  lead  to  a  substantial  increase'  in  the  number  of 
English  isolation  hospitals. 

Diseases  calling  for  isolatioti. — The  infi*<'tious  diseases  which,  in 
this  c(mntry,  esp<H'ially  call  for  isolation  in  hospibil  are,  in  the  order 
of  their  impf>rtance,  as  follows: — Scarlet  fever,  typhus,  small-jjox, 
diphtheria,  enteric  fever,  and  cholera ;  and  to  these  may  be  adchnl,  as 
Ixnng  h?ss  frecpuMitly  isolated  in  hospital,  erysiivlas,  measles,  wlux)ping- 
cough,  and  puer[H'ral  fever.  So  far,  there  is  no  evidence  that 
aggregaticm  of  the  infectious  sick  suffering  from  any  of  these  <list»ases, 
except  small-[K)X,  such  as  is  likely  to  be  carried  out  by  any  ordinary 
sanita,ry  authority,  k^^ls  to  diffusion  of  inf(H*tion  to  the  surrounding 
community,  j)rovi<lcd  th(»  hospital  Ik*  pi*operly  cronstnicttMl  and  a<hni- 
nistered,  and  subjt»ct  to  a  swne  of  some  40  f(H»t  being  pi-ovidcnl  lx»tweeii 
all  buihiings  intended  to  i-eC(Mve  inft^cled  [XTsons  or  things  and  the 
lK)un(biry  wall,  or  closi*  fence,  ai*ound  the  site.  Ex{K»rieni*e  has  shown 
that  it  is  otherwise  with  small-jx)X  ;  and  it  yet  remains  to  Ije  appertained 
what  are  the  circumstan(*es  inidei  which  cases  of  that  dist^a-se  can  be 
aggregated  for  th<»  pur|M>.ses  of  s-mitary  authorities,  without  risk  to  the 
community.  Fortunately,  owing  to  the  proUxition  afforded  by  vaccina- 
tion, small-pox  dot\s  not,  as  is  commonly  supjK)sed,  stand  for*»iuast 
amongst  the  infet^tious  fevers  codling  for  .isolation  in  hospital.  Asa 
rule,  port  sanitary  authorities  alone  nmke  a[>ecial  provision  for  cholera. 

The  following  are  some  of  the  principtd  points  to  be  kept  iu  view 
in  providing  for  the  other  dangerous  infectious  disorders  wliic^h  have 
l»een  referral  to. 

Extent  of  provision  to  be  made, — Speaking  generally,  it  lias  been 
estimated    that   the   pronsion   of    one    bed   per    1,000   inhabitants,   is 


'^  Supplement  by  the  Medical  Officer  to  the  Tenth  Aauiial  Keport  of  the  Local 
Government  Board  [C.  3290]    1882.— Ke-issued  1884. 
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unffieiont  for  the  [lermanent  requirements  of  h  sanitary  district.  But 
such  requirements  will  necessarily  vary  in  accordance  with  the  character 
of  the  population.  Thus,  in  a  locality  where  the  population  is  well-to-do 
and  most  houses  are  of  a  size  and  construction  that  offer  reasonable 
facilities  for  the  isolation  of  single  attacks  of  the  current  infectious 
fevers,  the  amount  of  hospital  accommodation  needwl  for  public  health 
puriioses  will  be  less  than  in  a  manufacturing  or  colliery  district,  when* 
infectious  disease  cannot  be  tn»ated  in  the  houses  in  which  it  breaks  out 
without  very  great,  if  not  certain,  risk  of  sprewl.  As  yet,  no  sufficient 
experii^nce  is  available  as  to  the  effect  of  the  compulsory  notilieation 
of  infectious  diseases  on  the  amount  of  }iC(^ommo<lation  which  shouhl  lie 
maintained  for  isolation  pur[)oses.  It  may  reasonably  l>e  ex[H»cted  that 
in  time  such  a  measuw  will  so  far  prevent  the  diffusion  of  infection 
as  to  n»duce  the  amount  of  st^mding  hospit4d  acconnncNlation  ntvessiwy 
for  the  isolation  of  the  infectious  fev«M*s.  But,  as  yet,  from  th(»  expe- 
rience of  souu?  sanitary  authorities,  and  esfKM'ially  ns  regards  such  a 
disease  as  sc*arlet  fev(»r,  the  new  sour(»es  of  information  of  which 
authorities  become  ix)ssesse<l  have  hnl  to  an  increase  in  the  number 
of  jM'xsons  removed  to  hospital,  an<l  thus  to  a  need  for  ad<litional  means 
of  isolation. 

Character  of  accommodation  required. 

Premising  that  all  the  conditions  which  ai-e  ileemed  essential  in  the 
provision  of  a  healthy  dwelling-hous(»  are  to  be  reganle^l  as  eqiiallv 
desirable  in  the  case  of  an  inflections  hospital,  T  would  only  here  refer  to 
such  other  jyoints  as  involve  considerations  ^x^culiar  to  such  hospitals. 

(a.)  As  regards  site. — It  is,  as  a  rule,  undesirable  to  selcK^t  any  site 
which  is  less  than  some  two  acr(»s  in  extent ;  and  even  then  regard 
should  be  ha<l  to  the  need  for  extension  of  hospital  buildings,  whether 
for  tem|)orary  puri>oses  or  owing  to  increase  of  ]>opalation.  Where 
practicable,  only  single-storey  haspital  iMivilions  should  l)e  contemplat^Kl ; 
and  having  regard  to  their  distribution  on  the  site,  and  to  the  out-door 
exercise  of  convalescents,  20  patients  jxt  acre  will  generally  be  found  to 
be  the  limit  of  aggregation  of  sick  on  area. 

(b.)  As  regards  buildings. — ^The  a<lministrative  building  should  l)e 
dlstiiu^t  from  all  others.  Nurses,  when  off  duty,  will  Iiv(^  and  sleep  in 
it ;  tradesmen  will  call  there  for  onlers  and  with  suj)plies ;  and  relations 
will  then;  make  inquiry  as  to  the  progress  of  tlu»  sick.  This  building 
should  always  be  so  i)lac(Hl  as  to  control  all  access,  fi-om  without,  to  the 
wanl-pavilions  and  other  hospital  buiklings.  The  laundry,  ambulance- 
shcil,  disinfecting  apparatus,  and  mortuary  should  also  Ikj  in  one  or 
nion^  buildings  sejmrate  from  the  administrative  building  and  the  ward- 
pavilions. 

No  8anit4iry  district  can  be  reganleil  as  proi^rly  provide<l  for  unle^ss 
it  has  immcfliatelv  available  sufli(*ient  accommo<hition  for  the  isolation  of 
two  different  infectious  diseases  in  lx)th  sexes,  and  some  means  for  the 
itpecial  isolation  of  one  or  two  patients  nee<ling  sejmrate  accommodation, 
as,  for  example,  cases  in  which  the  nature  of  the  disease  is,  at  first, 
doubtful.     These  re<purcments  are  usually  met  by  the  provision  of  two 
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pairs  of  wanU*  or  rooms  having  no  aerial  comnmuicatiou  with  each 
other,  to<;eth<*r  with  one  or  two  s|XK.*ial  iM)bition  rooms.  In  s|MirselT 
|K)pulate(l  district.s  thes<'  n'((uiromouts  may  be  combined  in  one  iMivilion 
tlie  s(;veral  ajmrtments  of  which  o|)on  Ke[>anit(»ly  onto  verandahs.  Such 
a  building  is  commonly  styled  an  isolation-pavilion. 

Each  ward-pavilion  should  admit  of  cross. ventilation  by  means  of 
windows  in  th(j  two  opiK>site  sitle  walls  ;  tlu»  closets  and  wanl  sinks,  liaviog 
themselves  indeiK'n<l(*nt  means  of  cross- ventilation,  should  Ik*  enteiiMl  from 
the  wjinLs  by  means  of  a  cross- ventilat«Ml  lobby  ;  all  angles,  veilical  and 
horizontal,  should  hi\  rounchnl  to  prevent  deiKXsit  of  dust,  etc.  ;  ami  a 
nui-ses'  duty-room  should  lx»  providwl.  Assuming  tliat  each  wanl  will 
contain  the  ordinary  projjortion  of  acute  and  convalescent  patients,  and 
that  it  is  adtHjuately  ventilated  ami  warminl,  a  minimum  of  2,tK)0  cubic 
feet  of  jiir  jkt  head  is  generally  foun<l  to  suffict*  in  onler  to  maintain 
reasonable  purity  of  air.  But  much  dei^ends  on  the  allotment  of  this 
amount  of  air  to  the  indivi<hml  iMitient.  No  excess  in  the  amount  of 
total  air  providetl — ^as,  for  example,  in  the  cas<i  of  lofty  wanls — can 
comp<»usate  for  crow<ling  |)atients  on  the  floor-level ;  and  hence  the  IhhIs 
should  l)e  so  arranged  as  to  ensure  for  each  jiatient  a  floor-sjiiux*  of  some 
15G  s<iuan»  ftn^t.  And  since  it  is  in  the  neighl)ourhoo<l  of  tlu*  |iatients, 
mouth  an<l  nostrils  that  it  is  al)Oveall  ini|)ortant  to  maintain  the  purity  of 
ward-air,  it  is  of  all  things  necessary  to  allot  to  each  b<»d  a  s<»pj»rat»j 
amount  of  wall-sjMice,  not  less  than  some  12  fiK»t  in  h'ngth. 

(c)  As  to  allot  mefit  of  bed -spare. — The  In^st  i)osition  for  the  IkmIs 
is  that  one  IkkI  shouhl  occupy  each  wall-siwce  In^tween  a  jwiir  of 
windows,  the  head  of  the  IhmI  to  Ix*  at  least  one  foot  awav  from 
the  wall,  so  as  to  facilitate  mov(»ment  of  air  alK)ut  the  [>atient's  head. 

Medical  advice  is  oft^'U  sought  as  to  the  numlier  of  Ix^ls  that 
should  Im»  placinl  in  any  one  wanl  of  an  infectious  hospital.  In  suggest- 
ing an  answer  to  this  cpiestion,  I  cannot  avoi<l  the  conclusion  that  the 
practice  of  tivating  sick  p<»rsons  under  circumstances  which  admit  of 
the  air  by  which  th<»v  are  surrounde<l  l)eing  charge<l,  more  or  less,  by 
the  emanations  of  other  sick  persons  is  wrong  in  principle,  and  that 
from  this  \yo\\\i  of  view  any  aggregation  of  the  sick  in  wanis  is 
undesirable*.  Ihit  other  considenitions  must,  in  th<»  case  of  u  large 
proportion  of  the  population,  Im»  n»ganl(Ml  as  outweighing  this  one ;  and 
all  that  can  proi)erly  l)e  contended  for  is,  that  the  limit  of  such  aggrega- 
tion shall  l)e  decided  by  considerations  such  as  are  involved  in  securing 
fn»edom  from  any  recognisable  risk,  togetlu^r  with  such  efficitMicy  in 
general  administration  and  nursing  as  is  consist<»nt  with  a  rea.^onahle 
reganl  for  economy. 

The  several  infectious  fevers,  doubtless,  differ  in  reganl  to  the 
amount  of  nursing  which  the  sick  n^cpiire ;  but  taking  them  as  a  group, 
an<l  assuming  that  the  onlinary  proiK)rtion  of  acut*^  and  convalescing 
eases  at  varying  ages  are  brought  together,  it  may  be  held  that  any 
one  nurse  can  rarely  l)e  exfjected  to  take  charge  of  more  tlian  12 
l>atients.  The  moment  this  numl)t»r  is  exceedetl,  the  nursing  staff  has 
to  be  doubled;  and  din^ctly  a  second  nurse  is  I'equired,  it  would  be 
better  in  the  interests  of  the  sick,  that  those  whom  she  nurses  should 
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be  in  a  M^parato  wanl.  HoUliug  this  in  view,  I  believe  it  will  generally 
be  found  desirable  tlmt  infiKitioiis  hospitals  should  Im*  built  in  pavilions 
so  contrived  that  in  each  tluTc  shall  Ih»  two  wards,  one  for  nudes  and 
tlie  other  for  fenudes,  containing  togethiT  not  more  than  12  IhmIs; 
the  two  six-l)edde<l  wards  to  be  separatinl  by  nurses'  duty-room  and  an 
entnuu^  lobbv. 

The  principl(\s  which  hav(»  lieen  laid  down  an*  emlxMlicnl  in  the 
Memorandum  as  to  Isolation  Hospitals,  i.ssu<'d  by  tlu^  Medical  ()iHc(»r 
of  the  Local  Government  Boanl ;  and  they  are  thost*  which  now  govern 
the  constnu*tion  of  nearly  all  UKxlern  isolation  hospitals  in  England  anil 
Wales. 


The  Heathcote  Hospital,  Loamington. 

BY 

Keith  D.  Young,  F.R.T.B.A. 

<»-c^: 

This  hospital  was  erected  in  ISSO  by  the  Warwick  Joint  Hospital 
Board,  the  constituent  authorities  of  district  Ix^ing  the  urlian  districts  of 
L^'amington  Spa,  Warwick,  Kenilworlh,  Lillington,  and  Milverton,  and 
the  rural  sanitary  dL*<trict  of  Warwick  Union.  Since  the  formation  of 
the  joint  district  the  districts  of  Lillington  and  Milverton  have  been 
amalgamated  with  the  borough  of  Leamington. 

The  site  is  six  acres  in  extent,  two  and  a  half  acri's  of  which  are 
enclosed  and  appropriatetl  to  the  hospital  use.  It  stands  on  the*  high 
ground  in  the  middle  of  open  fields,  and  is  about  midway  between  the 
towns  of  Warwick  and  Leamington. 

The  population  within  the  joint  district  was,  when  the  hospital  was 
erected,  about  55,000,  and  of  this  utimlxT  some  44,000  were  within  a 
nulius  of  three  miles  from  the  hospital  site. 

The  area  of  the  district  is  44,507  acres,  and  itH  rateable  value 
,  340,000/.     The  accommodation  pi-ovid«*d  is  eqiml  to  one  in  every  2,r)(X) 
of  |>opulation. 

The  buildings  are  four  in  nund>er,  and  each  is  <*ntin'ly  dHa<;he<l 
from  the  remainder.     They  are : — 

1.  The  administration  block  ; 

2.  The  isolation  block  ; 

3.  The  wanl  block ;  and 

4.  The  laundrv  block. 

The  site  is  enclosc^l  on  three  sid<*s  by  a  higli  w^xmIcu  fenc<' ; 
the  front  towards  the  high  roa4l  iiaving  a  dwarf  wall  and  an  iron 
railing. 

The  two  blocks  occupi^'^i  by  imtii'nt^^,  and  tlie  hiundry  bUn'k,  are 
each  40  fc^et  distant  from  the  iKiumiarv,  and  an  \uiii*v  U*tu'f  at  a  dihtanc' 
of  40  feet  from  the  front  gates  pn'vents  |>titif'nt*^  Iwin  approa^'liing  Uhm 
near  the  latter. 
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The  administration  block  is  the  only  one  of  the  four  buildings  two 
storeys  in  height,  the  rest  being  one  storey  only.  It  contains  on  the  ground 
floor  a  sitting-room  for  the  matron  and  nurses  ;  a  room,  with  a  lavatory 
and  w.c.  attiiehed,  for  medical  officers ;  linen  room,  w.c.  for  nurses, 
kitchen,  sculler}-,  and  larder,  with  wood  and  coal  stores,  and  servants' 
w.c.  in  the  yard.  At  one  corner  of  the  kitchen  is  a  serving  hatch 
opening  into  a  covered  porch  at  which  the  meals  for  the  patients  are 
given  out. 

On  the  upper  floor  are  bedrooms  for  the  matron,  nurses,  and 
servants,  and  a  bath  room. 

The  isolation  block  is  divide<l  into  two  equal  partes  by  a  wall,  and 
the  arrangements  on  one  side  of  the  wall  are  an  exact  counterpart  of 
tbase  on  the  other  side,  the  entrance  to  one  side  being  on  the  east,  and 
that  to  the  other  side  on  the  west. 

Each  half  of  the  building,  therefore,  contains  a  large  ward  for 
three  beds,  two  small  wards  for  one  bed  each,  a  nurses'  duty  room, 
and  a  w.c.  and  slop  sink.  These  rooms  communicate  with  each  other 
by  way  of  an  open  verandah,  roofed  over  at  the  top,  but  quite  open 
in  front. 

Each  large  ward  is  36  feet  long  by  18  feet  wide,  the  smaller  wards 
being  18  fw»t  by  12  feet,  and  all  are  12  feet  high.  The  allowance  of 
floor  space  is  216  feet  per  bed,  and  of  cubic  space  2,592  feet  per  bed. 
The  large  wards  are  lighted  by  three  windows  at  each  end,  the  smaller 
ones  by  one  window  on  each  side,  being  in  the  proportion  of  one  square 
foot  of  window  surface  to  about  65  feet  of  cubic  space.  The  windows, 
which  form  the  principal  meiins  of  ventilation,  are  divided  into  two  parts 
by  a  transom  which  is  fixed  about  1  foot  6  inches  down  from  the  head 
of  the  frame.  Below  the  transom  are  ordinary  double  hung  sashes  pro- 
vided with  a  deep  bottom  rail  and  a  cill  board  which  permits  of  the 
lower  sash  being  raised  and  a  current  of  air  admitted  in  a  vertical 
direction  l)etween  the  two  sashes,  at  the  same  time  preventing  free  access 
of  air  at  the  cill  level.  Above  the  transom  is  a  "  hopper  light "  hung  on 
hinges  at  the  bottom  to  fall  inwards,  and  provided  with  glazed  cheeks  at 
the  sides  to  prevent  down  draughts. 

In  addition  to  the  windows,  openings  are  made  at  the  floor  level 
behind  each  bed,  and  provided  with  Ellison's  radiator  ventilators; 
there  is  also  an  extraction  flue  in  each  ward  carried  up  alongside 
the  smoke  flue  from  which  it  is  separated  by  iron  plates.  The 
inlet  to  the  flue  is  at  the  ceiling  level,  and  a  Bunsen  burner  is 
provided  with  a  view  to  produce  an  upward  current  when  the  fire  is 
lighted. 

The  wards  are  each  provided  with  a  Boyd's  hygiastic  ventilating 
^ate ;  these  grates  have  at  the  back  of  the  fire  an  air  chamber  which  is 
supplied  with  fresh  air  fi-om  the  outside.  The  air  being  warmed  by 
Qontact  with  the  heate<l  fire-brick  back  of  the  stove  passes  into  the  room 
through  a  grating  above  the  fireplace. 

The  walls  of  the  wanl  are  lined  to  a  height  of  5  feet  with  tinted 
glazed  bricks,  above  which  they  are  plastered  and  distempered.     The 
^oors  are  laid  with  yellow  deal  in  3-inch  widths,  ploughed  and  tongued. 
I    p.  1921.  \ 
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The  vertical  angles  of  the  walh?,  the  horizontal  angles  at  the 
junction  of  floors  and  walls,  and  of  walls  and  ceilings  are  all  rounded,  so 
also  are  all  the  angl(M<  of  door  panels  and  of  the  windows  and  in  the 
finishing  of  the  doors  and  windows  rounded  fillets  only  are  usetl,  no 
recessed  mouldings  being  used  anywhere. 

The  nurses'  duty  room  is  providetl  with  a  small  range  with  oven 
and  boiler,  and  hot  water  is  laid  on  from  the  latter  to  the  sink,  the 
movable  bath,  in  corridor,  and  the  slop  sink.  There  is  also  in  this  room 
a  small  dresser,  and  a  glazed  poi-celain  sink. 

Outside  the  duty  room  is  a  recess,  where  the'  movable  bath 
stands.  A  glazed  firecUiy  sink  let  into  the  floor  takes  the  waste, 
and  taps  fixe<l  to  the  wall  affonl  the  supply  of  hot  and  cohl  water. 

The  water-closet  and  slop  sink  are  placed  in  projecting  buildings, 
entere<l  from  the  verandah.  The  walls  of  these  offices  are  lined  with 
glazed  bricks,  and  the  floors  are  of  cement.  The  slop  sinks  are  of 
porcelain,  provided  with  a  flushing  rim,  in  addition  to  the  hot  an<l 
cold  water  taps.  The  closets  are  Hellyer's  pedestal  hygienic,  the 
trap  and  basin  being  made  in  one  piece  of  porcelain,  and  are  fitted 
with  3-gallon  flushing  cisterns,  and  hard  wood  rim  seats  hinged  at 
the  back. 

"Ward  Block. — This  building  is  entere<l  from  the  centre,  and  affords 
accommodation  for  12  patients,  all  of  one  disea<«e,  the  beds  being  equally 
divided  between  the  two  sexes.  In  the  open  i>orch  at  the  entrance  are 
two  doors ;  one  of  these  gives  access  to  the  entrance  lobby,  the  other 
being  an  outer  door  to  the  bath  room.  The  object  of  the  latter  is 
to  enable  a  patient  on  l>eing  discharge<l  to  leave  the  building  directly 
from  the  bath  room.  Tlie  Iwith  room  thus  becomes  a  discharging  room ; 
not  perhaps  an  i(U»ally  perfect  arrangement,  but  certainly  a  better  one 
than  if  the  patient  had  to  re-enter  the  ward  after  his  final  bath. 

To  the  left  of  the  entrance  is  a  smaller  cupl>oard  with  a  window  for 
food,  and  opposite  are  cupboards  for  patient.*^'  clothes  and  linen.  Between 
the  wards  is  the  nurses'  duty  room,  in  which  is  a  small  range  with  boiler 
for  supplying  hot  water  to  the  bath,  sinks,  and  lavatory  basins,  a  dresser, 
and  a  porcelain  sink. 

The  wards  are  each  of  them  36  feet  long  and  26  feet  wide,  and 
contain  six  beds  each.     To  each  bed  is  allotted  a  floor  space  of  156  feet, 
and  a  cubic  space  of  2,028  feet,  and  the  distance  from  centre  to  centre  of 
each  bed  is  12  feet.     The  window  area  is  in  the  proportion  of  about  1  foot 
of  window  to  ever}*  60  feet  of  cubic  space.     The  means  of  ventilation 
are  similar  to  those  jMlopte<l  in  the  isolation  block.     The  grates  also 
are  similar,  but  in  these  wards  are  placed  in  pairs,  back  to  Imck,  in 
the  centre  of  the  floor,  with  descending  flues  carrie<l  under  the  floor 
to  vertical  chimneys  in  the  outer  wall.     The  latter  are  swept  from  the 
outside. 

The  water-closets  and  slop-sinks  are  place<l  in  the  projecting 
buildings  at  the  end  of  the  wards,  from  which  they  are  separated  by 
cross  ventilated  lobbies. 

The  constniction  of  these  wards  as  regards  internal  finishing  of 
floors  and  wall  surfaces,  Ac,  is  in  all  respects  similar  to  that  of  the 
isolation  block. 
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A  speaking-tube  connects  the  duty  room  with  the  administration 
block. 

The  laundry  consists  of  a  wash-house  fitted  with  the  usual  appliances 
for  washing,  an  ironing  room  and  a  drying  room  heated  by  the  fine  of 
fhe  ironing  stove,  and  iitte<l  with  a  radial  drying  horse.  Adjoining  is  a 
w.c.  and  a  coal  store. 

The  disinfecting  house  is  divided  into  two  parts  by  a  brick  wall. 
The  apparatus,  which  is  one  of  Washington  Lyon's  high -pressure  steam 
machines,  projects  on  eac*h  side  of  this  wall,  so  that  the  infected  clothes 
are  put  in  in  one  chamber  and  when  disinfected  are  taken  out  by  the 
door  in  the  other  chamber. 

The  mortuary  is  a  plain  sky-lighte<l  room,  arranged  for  use,  when 
necessary,  as  a  post-mortem  room.  The  ambulance  house  afFonls 
accommoilation  for  a  one-horse  ambulance. 

Drainage  and  Water  Supply. — The  <lrainage  system  is  a  dual 
one,  the  rain-water  being  separated  from  the  sewage  and  stored  in 
a  t«nk  for  use.  The  drains  are  all  laid  with  glazed  stoneware  pijies 
jointed  with  cement,  with  manholes  at  eiich  junction  and  change  of 
direction.  Each  length  of  pipe  between  the  manholes  wiis  s<^parat4*ly 
tested  with   water   before    being  covered    up,   and   all  the  pii)es  are 

laid  on  and  partly  embe<lde<l  in  concrete.  At  the  h(»ad  of  every 
length  of  drain  is  a  Doulton's  30  gallon  automatic  flushing  tank,  and 
at  the  outfall  to  the  public  sewer  is  a  large  flushing  tank  fixed  by 
the  town  authorities.  Th(?se  flushing  tanks  were  specially  necessary 
in  this  case,  as  not  only  Ls  the  quantity  of  sewage  discharged  at  one  time 
necessarily  small,  but  the  sewer  conveying  the  haspital  wwage  to  the;  town 
sewers  has  to  traverse  a  long  distance  l)efore  it  comes  near  any  other 
buildings.     The  soil  pipes  are  carriecl  up  above  the  eaves  of  roofs  their 

full  <liameter  as  ventilating  shaft. 

The  rain  water  from  the  roofs  is  all  colh^ct^nl  into  an  underground 
tank,  first  passing  through  a  filter  chamber  fonn(»<i  partly  of  cfmrw^  aiwl 
fine  gravel,  and  partly  of  charcoal.  From  the  tank  it  is  pumpcnl  for 
use  in  the  sculler}'  of  the  administration  block  and  the  waMh-hous<*. 

The  cast  of  the  hospital  was  as  follows : — 

Jt'       jr.    //. 

1.  Land      -  .  -  -        000    0    0 

2.  Buiklings,     inchuling    laundry    fittings, 

disinfecting    ap[>aratns,    roads,    paths, 

fences,  draias,  and  professional  charges  7,035  10     0 

3.  Gh»  mains,  from  nearest  point  up  Ui  site  H4  4     4 

4.  Water  mains      -             -             -             -  101  10  11 

5.  Sewer    -                 -                 -                 -  2(10  4     0 

6.  Furniture           -             -                          -  203  17     7 


£0,374     H     1 


To  meet  thM  outlay  loans  were  olrfAineil  from  the  fi/mns  (yornrrii'(« 
Hioners  to  the  extent  of  0,310/.  at  3^  f>er  cent.,  rejinyable  in  ;{0  y«irs. 
The  interest  and  repayment  of  pnn/n|ial  arnounts  \o  an  annual  sum 

\  1 
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of  630/.,  which  is  met  by  a  rate  equal  to  seven-sixteenths  of  a  penny 
in  th(^  pound. 

As  n*ganls  cost  of  maintenance  it  is  not  very  easy  to  arrive  at  a 
definite  figure  in  regard  to  a  hospital  which  is  liable  to  be  occupied 
or  not  in  so  absolut^^ly  uncertain  a  way  as  this ;  but  asstiniing  the  wards 
were  empty  for  12  months  continuously,  it  is  astimat^d  that  the  cost  of 
maintenance  for  that  i)eriod  would  amount  to  370/.  This  sum  includes 
the  following  expenses  : — clerk,  mwlical  officer's  retaining  fee,  steward, 
matron,  caretaker,  out-door  porter,  nurse,  rations  for  residents,  coal,  gas* 
and  water,  rates  and  taxes.  For  the  statistics  as  to  cost,  and  for  much 
valuable  information  I  am  indebte<l  to  Mr.  Alderman  Wackrill,  the 
Chairman  of  the  Joint  Board. 


Local  Isolation  Eospitals  as  opposed  to  a  Central  Eospital. 

BY 

C.  E.  Few,  Vicar  of  Seal,  Sevenoaks. 

It  seems  to  me  a  question  well  worth  considering,  whether  it  is  not 
on  the  whole  far  better  to  treat  fever  cases  in  the  locality  where  they 
arise  rather  than  to  transi>ort  them  to  large  central  hospitals.  I  am 
speaking  only  for  country  districts,  having  no  experience  in  towns; 
possibly  there  large  central  hospitals  are  best. 

It  is  of  course  impossible  to  go  into  such  a  vast  subject  as  this 
in  the  brief  time  allotte<l  to  those  who  hav(^  the  privil<»go  of  reading  a 
paper  at  such  a  Congress  as  that  now  assembled.  It  is  only  just  possible 
to  treat  of  some  of  the  great  pros  and  cons,  and  so  leave  the  public  to 
decide  whether  or  no  the  present  system  is  unwise,  and  needs  considera- 
tion, and  perhaps  alteration. 

All  hospitals  reijuire  careful  management  and  supeiTision  ;  this  of 
course  is  possible  in  ordinary  hospitals,  as  committees  of  laymen  can 
visit  and  judge  for  themselves.  In  fever  hospitals  this  is  more  difficult, 
especially  in  country  districts.  The  hospital  being  probably  placed  in 
some  out  of  the  way  place,  and  rai'ely  visited  by  any  except  those  in 
charge ;  thc^  outside  public  Ixiing  practically  excluded.  Local  hospitals 
would  naturally  Ix;  more  under  supervision. 

It  is  of  the  utmost  importance  to  make  the  hospital  system 
popular,  because  notwithstanding  all  Acts  of  Parliament,  poor  people 
cannot  be  compelled  to  have  doctors  at  all ;  and  many  a  case  has  been 
and  will  be  hushed  up  and  treated  at  home,  particularly  when  children 
can  be  compulsorily  removed  to  some  out  of  the  way  distant  place,  to 
which  the  parents  would  have  to  walk  and  lose  a  day's  pay  if  they  wished 
to  inquire. 

Local  hospitals  would  certainly  minimise  this  difficulty ;  the 
position  would  be  known ;  kindly  local  interest  would  probably  do  its 
l)est  to  make  each  hospital  as  complete  and  attractive  as  possible ;  and 
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the  residents  would  have  the  feeling  that  all  care  expended  on  the 
hospital  would  be  for  the  benefit  of  their  own  poorer  neighbours  ;  and 
the  cottage  owners  in  the  district  should  be  taught,  that  by  arranging  for 
local  treatment  they  were  but  providing  that  spare  room  accommodation 
which  they  are  able  to  enjoy  in  their  own  houses,  but  have,  as  a  rule, 
failed  to  provide  for  their  cottagers. 

It  must  not  be  forgotten  that  the  removal  of  patients  can  only  be 
enforced  where  there  are  not  means  for  isolation  at  honie. 

A  large  central  hospital  is  doubtless  damaging  to  the  value  of 
property,  not  only  in  the  immediate  neighbourhood,  but  in  the  district 
generally,  inasmuch  as  all  the  fever  of  an  area  of  perhaps  some  15  or 
16  miles  in  breadth  is  liable  to  be  carted  into  it  along  the  country 
roads. 

If  the  fact  of  this  central  hospital  would  free  the  rest  of  the 
district,  the  argument  that  some  rather  than  all  should  suffer  might 
very  properly  be  urged;  but  no  one  pretends  that  this  is  the  case^ 
doctors  only  speaking  of  moving  about  60  per  cent,  of  the  cases  ;  and  if 
only  &ye  per  cent,  is  left  behind,  it  is  enough  to  start  all  the  mischief 
over  again. 

The  ambulance  risks  are  twofold;  to  the  patient,  and  to  the 
neighbourhoml. 

No  bad  case  could  be  moved  at  all,  certainly  not  for  any  great 
distance ;  and  surely  the  risk  of  conveying  infected  people  through 
village*  streets  and  amongst  the  ordinary  curious  pi^ople  of  the  world  must 
be  dangerous ;  and  certainly  the  law  as  to  a  zone  of  40  feet  cannot  be 
observ(Hl. 

The  cost  of  a  permanent  hospital  unoccupied  must  be  a  very  heavy 
charge,  and  this,  possibly,  for  months  together. 

Alternative  Scheme. 

The  alternative  scheme  I  would  suggest  is  to  map  out  every  <listrict, 
and  to  choose  sites  suitable  for  treatment  of  fever  in  a  certain  area ;  the 
smaller  the  better. 

To  prepare  these  sites  as  to  drainage  and  water  supply,  and  to 
place  on  each  a  small  iron  room,  with  walls  about  8  feet  high,  to  l^e  used 
as  a  kitchen  and  laundry ;  the  rain  to  be  collected  in  a  tank  for  washing 
purposes. 

The  sanitary  authority  should  provide  a  certain  nurnlMT  of  [)ortable 
hospitals,  say  two  for  each  relieving  offic(»r's  distritit,  and  two  extra 
ones  to  be  kept  at  the  union  house  on  a  two-whe4»l<?d  <jart,  likn  a  lifeboat, 
ready  for  immediate  transmission  if  re(|uired,  to  supph^inent  th(?  two 
local  wards. 

These  rooms  should  be  caimble  of  holding  thrc(»,  <»r,  at  a  push, 
four  patients.  If  cottages  could  Ik;  wjcured  for  kitchen  and  nurm\  ho 
much  the  better ;  but  if  not,  portable;  rooms  suit^ibln  for  th«  nurse  should 
be  provided,  one  for  each  relieving  officer's  district. 

These  sites  might  be  in  mcwlow  lands,  40  leef.  frcini  the  roiwl, 
the  iron  room  surrounded  with  a  iMirbed  iron  fence  Huff)eient  t-o  imelom* 
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it,  with  the  understandiuc;  that,  whon  occupied,  the  zone  of  40  feet,  if 
considercMl  necessary,  should  l)o  wired  off.  The  nearest  point  on  the 
road  could  Ik?,  when  recjuired,  connecto<l  by  a  wire  to  run  a  basket  on 
wheels  for  the  transport  of  goo<is,  and  at  very  little  expense  a  pipe  could 
be  laid  from  the  road  to  supply  drinking  water  from  a  water  cart.  The 
drainage  should  consist  of  two  cesspools  ready  dug,  one  for  slop  water, 
the  other  for  the  infecte<l  sewage ;  the  earth  excavated  shoidd  be  kept 
dry  and  available  for  earth  closets. 

On  these  siti'S  should  be  erected  the  portable  rooms  when  re<|uired. 

Should  any  kindly  lan<lowner  wish  to  provide  a  site  for  his  own 
particular  district,  in  a<ldition  to  the  publi(!  one,  he  shall  l)e  allowed  to 
do  so  on  fulfilling  the  above  conditions,  anil  be  supplied  with  the  portable 
wards,  on  the  understanding  that  his  site  l)ecames,  pro  /<?;/*.,  the  official 
centre  of  fever  for  that  area,  and  that  all  cases  in  that  art?a  may  be 
brought  into  it  during  that  outbreak. 

By  this  menus  the  whole  district  would  have,  as  it  were,  skeleton 
camps  arranged,  and  all  provision  made  for  invasion  of  disease,  costing 
a  mere  trifli*  when  unoccupie<l,  and  capable  of  almost  unlimited 
expansion. 

In  case  of  a  very  severe  outbreak,  the  meilical  officer  of  health  can 
reijuisition  the  wan  Is  from  other  districts. 

The  Wards. — These  shouM  be  bright,  warm  or  cool,  with  non- 
absorbent  walls,  capable  of  frequent  chang(»s  of  air  without  draught. 
No  better  material  is  to  be  met  with  than  that  made  by  the  Patent 
Wire-wove  Waterproof  Roofing  Company,  a  strong  wire-wove  material, 
waterproof,  tough ;  giving,  when  [Miinted,  a  smooth  glazed  surface,  most 
easily  cleansed  and  disinfected,  and  a  good  non-conductor  of  heat. 

The  walls  and  roof  should  be  double,  with  air  space  iHitween, 
and  the  system  of  v(»ntilating  by  Tobin  tubes  fret»ly  introduceil. 
If  th(!  air  can  be  frequently  changed  without  inconveniencing  the 
patient,  there  is  not  the  same  necessity  for  so  large  cubic  8i>ace  per 
patient. 

The  question  of  a  room  being  too  hot  or  too  cold  depends  in  a 
great  measure  upon  its  scientific  construction,  and  the  material  of  which 
it  is  madt;.  Ice  keeps  better  in  lead  than  iron  ;  a  blanket  would  keep  a 
can  of  water  hotter,  and  a  lump  of  ice  longer  than  if  either  were  place<i  in 
a  brick  cupboard  ;  and  even  paper  blankets  arc  warm,  or  to  s|K^ak  more 
correctly  retain  the  body  heat.  Hence,  if  you  can  find  a  good  non- 
conductor of  heat,  however  thin  it  may  be,  and  constnict  the  room  ^vith 
double  walls  and  roof,  with  air  space  between,  it  would  be  possible  for 
the  temperature  of  that  room  to  be  very  little  affected  by  the  outside 
temperature.  Such  a  room  could  l>e  kept  warm  by  stoves  in  winter,  and 
ought  not  to  be  baked  by  sun  in  the  summer.  A  brick  room  exposed  to 
the  baking  sun  takes  all  the  night  to  cool,  whereas  a  thinner  material 
would  soon  radiate  the  little  heat  it  held. 

In  the  Local  Government  Report,  in  speaking  of  temporary 
hospitals,  caaes  are  mentioned  of  patients  dying  of  cold,  and  of  water 
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freezing  in  rooms ;  the  latter  sometimes  happens  in  well-built  private 
houses ;  but  if  it  does  it  nutst  bt*  somebody's  fault ;  ba<l  construction  of 
room,  insufficient  wanning  ap^mratus,  or  inattention  to  fi rt»s. 

Nor,  again,  need  these  jwrtable  buildings  be  heavy ;  a  little  science 
helps  one  in  the  construction,  and  a  determination  not  always  to  build  in 
the  same  groove. 

I  built  a  hospital  that  weighe<l  only  13  cwt.,  16  feet  by  12  fe(»t ; 
three  or  four  navvies  hml  small-pox  in  it  in  one  of  the  most  exposed 
spots  in  Kent.  I  erected  it  myself  in  a  stonn  of  snow  and  hail  about 
five  years  ago.  Before  it  was  erected  on  the  spot  one  of  the  larg(jst 
London  builders  sent  his  foreman  to  see  it,  who  rather  laughed  at  the 
slightness  of  mjf  timlxjrs.  He  went  away  and  supplied  a  house,  supposed 
to  be  like  mine,  using  timlK^rs  at  least  three  times  as  heavy.  His  house 
blew  down  in  about  a  week ;  mine  never  did. 

Unnecessary  weight  is  a  great  mistake,  particularly  in  a  i)ortable 
hospit^il.  Thick  timbers  only  warp  and  hold  the  damp  ;  all  you  want  is 
strength  enough,  and  that  judiciously  applied. 

Th<?se  houses  of  wire-wove  material  can  be  constructed  for  al)out 
6*.  pt^r  square  foot  of  floor,  calculated  to  last  for  20  years,  at  the  cost 
of  painting  once  in  four.  One,  say  24  feet  by  12  feet,  could  be  erected 
in  about  12  hours. 

There  is  not,  as  a  rule,  such  a  desperate  hurry ;  a  doctor  is 
cautious  in  pronouncing  as  to  the  first  case  of  fever,  and  after  the 
announcement  there  is  always  a  certain  amount  of  imavoidable  delay 
before  action  can  l)e  taken. 

It  might  be  wine  to  engage?  one  skilled  nurse  for  the  union ;  but 
this  is  not  absolutely  necessar}'.  No  difficulty  has  hitherto  IxKiii  (?xpe- 
rienced  in  procuring  f(iver  nurses  when  re^uirwl.  Moreover,  in  country 
districtj^,  months  of  idleness  and  making  gossiping  ac<|uaintanc(»  would 
be  undesirable.  A  nui-se  in  thorough  training,  and  one  who  knows 
nobotly  is  always  the  most  efficient. 

We  come  now  to  the  relative  cost.  I  take  an  (estimate  for  a  central 
hospital,  say  2,500/.  for  12  IxhIs,  l>ecause  these  figures  have*  actually 
come  before  me,  and  are  probably  as  moderate  as  i>ossible,  r(fpre.*j<'nting 
in  the  particular  instance  about  6</.  jkt  cubic  foot.  This  figure  inchuhnl 
no  water  supplv  or  purcha.se  of  site. 

Hospital  for  union,  consisting  of  three  relieving 

officers'  districts,  to  hold  12  IxmLs  -  -    2,500 

£2,5(X) 
That  is,  about  208/.  /^r  bed. 
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Six  Portable  Hospitals  for  name  district  (two  for 

each  district)  about  70/.  (Mich     -  -  -       420 

Two  extra  <litto,  70/.  each      -  •  -       140 

(These   hospitals,  holding  threci   IkhIs  each, 

would  make  up  24  Ijeds). 

Three  houses  for  nurses    -  -  -  -         75 

Prepai-ing  three  sites,  say  20/.  each        -  -         60 

£695 


Say  HOO/.  for  24  beds ;  about  33/.  per  bed,  or  one-sivth  of 
cost  as  compare<l  with  central  hospital. 

In  ray  next  remarks,  I  hope  I  shall  not  be  niisund«»rstoo<l  to  Ix* 
wishing  to  impose  on  my  medical  friends  any  additional  gnit nitons  work. 

There  is  no  profession  in  the  world,  the  members  of  which  givt»  up 
so  ungrudgingly  so  much  valuabhi  time  and  energy  to  alleviate  the  ills  of 
mankind  as  the  mediciil  profession,  in  England,  or  on  the  Continent,  or 
in  the  civilised  world. 

I  am  treating  the  matter  pun4y  as  a  business  question ;  and  I 
am  only  endeavouring  to  provide  local  hospitals  when*  patients  can  be 
treated  far  better  than  in  their  own  homes.  I  am  also  assuming  that 
most  doctors  would  rather  keep  their  own  pati(mts  than  send  away 
to  a  distance  where  they  could  not  possibly  lind  time  to  visit  them. 

Centnd  hospitals  are  attended  either  by  a  r(»sident  medical 
officer  or  else  by  some  local  practitiontT,  w^ho  for  a  fixe*!  sum,  say 
10/.  or  20/.  per  annum,  and  1/.  per  case,  imdertakes  the  charge  of 
the  hospital. 

In  the  local  hospital  system  there  would  be  no  medical  fees  or 
charge  for  drugs  whatever. 

Patients  would  be  of  three  kinds  :  those  tivated  bv  their  own 
doctors  privately,  those  on  clubs,  those  under  the  parish  doctor. 
Hence,  fever  cases  would  be  only  a  part  of  the  duties  of  the 
medical  mc^n  working  in  th(^  district,  and  nothing  could  be  charged  to 
the  ratepayers. 

For  argument's  sake,  assume  the  moderate  number  of  50  cases: 
under  the  central  system  there  would  be  a  cliArge  on  the  lowest  e^rtimate 
of  60/.  per  annum,  under  the  local  system  nothing. 

This  amount  saved  per  annum  would  alone  in  20  years  i-enew 
the  whole  of  the  portable  hospital  wards  and  leave  400/.  to  the  gootl. 

People  say  that  if  there  is  so  much  difficulty  in  providing  one  site, 
80  much  greater  will  Ix^  the  difficulty  to  provide  many.  On  the 
contrary,  I  believe  the  smaller  you  make  your  area,  the  less  will  the 
opposition  become.  We  do  not  mind  nursing  our  own  children  in  our 
own  houses,  but  we  should  strongly  object  to  having  the  children  of 
others  thrust  in  upon  us.  The  ills  of  our  neighbours,  even  from  selfish 
motives,  we  are  gla<l  to  endeavour  to  alleviate,  and  for  them  we  might 
even  run  risks  ;  but  we  are  not  called  upon  to  do  this  for  people  living 
at  a  distance,  just  because  their  own  neighbours  vnW  not  look  after  them 
and  provide  the  needful  accommodation. 
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DISCUSSION. 

l}r,  Fosbrooke,  Medical  Officer  of  Health,  Worcestershire  Coantj 
Council,  said  that  the  Worcester  County  Council  directed  the  adminis- 
tration   of    three    permanent    and    three     temporary    hospitals.      His 
experience  was  that  the  latter  were  no  more  unsafe  than  the  former.     A 
fever  hospital,  like  a  fire-engine,  in  order  to  be  efficient  for  its  purpose 
must  always  be  kept  ready  for  instant  use.    It  must  be  ready  to  receive 
the  very  first  case  of  contagious  disease  that  broke  out.     The  reader  of 
the  last  paper  spoke  of  permanent  hospitals   as   if  they    were   always 
inaccessible.    It  was  not  uncommon,  in  his  experience,  for  patients  to  go 
eight  or  nine  miles  to  an  isolation  hospital,  and  he  had  never  known  of  a 
case  of  injury  arising  in  passing  through  towns  and  villages,  or  where  the 
journey  had  caused  the  patients  to  suffer.      He  could  not  agree  with 
Mr.  Few  that  temporary  hospitals  would  be  more  popular  than  permanent 
ones.    Parents  would  readily  enongh  send  their  children  to  a  hofipital 
where  they  were  assured  that  the   child  would  be  better  treated  and 
receive  more  care  than  at  home.    The  children  also  were  very  glad  to  go. 
There  need  be  no  delay  in  removing  patients ;  it  was  only  necessary  to 
telegraph  when  a  case  broke  out,  and  an  ambulance  was  sent  at  once.    At 
Droitwich  they  were  going  to  do  away  with  the  temporary  hospital  in 
favour  of  a  permanent  one. 

Dr.  Ifasmytli  (Sanitary  Association  of  Scotland)  said  he  wanted  to 
organise  in  his  part  of  Scotland  (Fifeshire)  a  combination  hospital,  in 
which  the  principles  of  the  cottage  hospital  and  of  the  isolation  hospital 
could  be  conveniently  combined.  He  would  like  to  ask  Dr.  Thome  if  he 
saw  any  objection  to  such  a  combination.  He  wished  to  know  also  what 
distance  he  would  consider  safe  for  the  removal  of  cases. 

Mr.  JeaAreson  (Framlingham,  Sufiblk,)  described  the  arrangements 
in  practice  at  an  isolation  hospital  at  Framlingham,  which  had  been 
formerly  always  known  as  the  '*  Pest-house."  It  was  very  seldom  they 
had  a  case,  but  they  were  always  prepared,  because  they  gave  to  the  nurse 
a  retaining  fee  in  the  shape  of  a  garden  and  rooms  rent  free.  They  had 
also  a  permanent  hospital,  but  the  only  difference  between  them  was  that 
in  the  permanent  hospital  beds  were  kept  ready  for  patients,  but  in  the 
pest-house  there  were  no  beds.  Every  fresh  case  required  fresh  lieds, 
which  would  be  taken  away  and  destroyed  when  the  pfttient  bad  gone. 
When  the  pest-house  had  no  pxatients  it  was  absolutely  empty.  In  mral 
districts  such  hospitals  might  be  empty  for  years,  A  doubl<;  treatment  of 
that  kind  was  the  be^t  practical  solution  of  the  problem.  The  narse's  fee 
would  be  paid  by  the  parish  when  it  was  a  parish  case,  and  by  friends  of 
the  patients  when  it  was  a  private  case. 

Mr.  T.  F.  Wakefield  (Chairman  of  Health  Committee  of  the 
Corporation  of  Bichmondj  said  Richmond  was  still  Hiking  a  sit^;  fur  an 
isolation  hospital.  Several  eligibk;  sites  luul  been  offered,  and  w^mld 
have  been  bought,  bat  in  every  case  the  neigbliouring  rtmthmin  protested 
against  the  hospital  being  built.  The  County  Council  wa<H  about  Ui  apply 
to  Parliament  for  power  to  deal  with  the  whrjle  cjmnij  in  regard  Uj 
provision  of  this  kind.  In  Surrey  only  on^third  of  i\ui  fy/pulation  was 
supplied  with  isolation  hospital  accornmridatiofi,  l*be  Omtity  CV/un/ril 
had  interested  itself  in  trying  Uf  s^4ve  tlie  t^wtnthm  wheth/rr  a/jtofi  dAriiter 
of  infection  did  not  arise  from  the  um  of  t^i/;  ambular^/;';  itii#;lf.  Finding 
that  the  bearers  and  aoendents  were  x,UHtfiti^\^*tv^  n^/t  HtUi/:kft^l  by  ifife^.tion, 
they  had  oome  to  the  cooclnsion  that  tbif;  f^stir  of  infecii/^n  from  tb/;  us«  '4 
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ambalanccs  was  not  justified.  The  sapposed  difficulty  in  prctting  patients 
to  a  hospital  was  cbimci  ical.  With  a  proper  ambulance  it  was  as  easj  to 
go  10  miles  aa  to  go  one.  The  speaker,  in  conclusion,  called  attention 
to  what  he  said  was  an  excellent  brougham  ambulance,  which  conld  be 
seen  in  Long  Acre,  at  Davis's,  the  coach  builder's.  Other  County 
Councils  would  find  it  necessary  to  do  Surrey  wis  doing,  and  they 
would  do  well  to  obtain  powers  from  the  legislature  to  deal  with  the 
question  on  a  comprehensive  plan.  The  best  solution  of  the  question 
wa.?,  in  his  opinion,  a  permanent  central  hospital.  In  his  opinion,  no 
hospital  should  bo  considered  complete  without  a  complete  apparatus  for 
disinfecting  by  super-heated  steam.  The  expense  would  be  prohibitory  if 
such  apparatus  had  to  be  multiplied  in  proportion  to  the  number  of 
temporary  hospitals  that  would  bo  necessary. 

Alderman  Ernest  Day  (architect,  Worcester,)  said  he  once  held 
the  same  opinion  as  Mr.  Few,  but  further  experience  with  temporary 
hospitals  had  brought  him  to  an  opposite  opinion.  The  prejudice  against 
living  near  a  permanent  hospital  was  dying  oat,  and  people  were  found 
now  ready  to  build  right  up  to  the  walls  of  a  hospital.  The  objections  he 
had  against  Mr.  Few's  interesting  paper  were  economical  ones.  On  the 
score  of  economy,  one  central  institution  was  far  better  than  half-a-dozen 
temporary  ones.  Each  would  want  a  doctor,  making  six  doctors  instead 
of  one.  Two  or  three  nurses  might  be  sufficient  for  a  permanent  hospital, 
but  six  temporary  hospitals  would  require  six  times  as  many.  The 
mateiials  and  all  the  apparatus,  as  well  as  the  staff,  would  have  to  be 
multiplied  by  six,  and  the  sites,  however  temporary,  would  bo  very  costly. 
A  temporary  building  would  require  to  be  renewed  every  20  years,  but  a 
permanent  hospital  might  last  for  a  century. 

Dr.  J.  Maxwell  Ross  (Officer  of  Health,  Dumfriesshire,)  said 
he  had  been  disposed  to  recommend  six  hospitals,  viz.,  one  for  each  of 
the  six  districts  in  his  county,  instead  of  one  central  hospital,  and  the 
present  discussion  would  help  him  to  mature  his  views  on  a  question  iu 
which  he  was  greatly  interested. 

Councillor  John  Atha  (Leeds)  said  they  had  formerly  found  it 
difficult  to  dispose  of  the  families  of  persons  removed  from  their  homes 
suQering  from  infectious  diseases  during  the  p>eriod  necessary  for  dis- 
infecting their  houses.  They  had  now  adopted  the  expedient  of  providing 
a  shelter,  where  the  families  of  infected  patients  were  sheltered  and 
maintained  until  the  doctor  was  satisfied  that  there  was  no  danger  to  bo 
apprehended  from  allowing  them  to  return  home.  At  first,  the  County 
Council  exacted  payment  for  the  accommodation,  but  eventually  they  had 
decided  that  the  public  should  bear  the  whole  coat,  since  it  was  primarDy 
for  the  sake  of  the  public  health  that  these  people  were  forced  to  leave 
their  homes  temporarily.  It  was  still  a  moot  question  with  them  whether 
it  was  not  more  economical  to  put  up  wooden  buildings,  which  could  be 
burned  down  when  no  longer  wanted,  or  to  build  more  permanent 
structures. 

Dr.  Thome-Thome,  in  replying,  said  he  was  so  much  in  sympathy 
with  Mr.  Few  in  principle  that  he  was  sorry  to  have  to  diflfer  from  him 
in  toto  with  respect  to  method.  His  plan  of  multiplying  temporary 
hospitals  would  be  a  most  expensive  one,  and  it  would  probably  be  found 
that  when  everything  necessary  had  been  supplied  to  his  temporary 
hospitals,  ten  times  the  estimated  cost  would  be  incurred.  Dr.  Fosbrooke 
had  always  been  a  difficulty  in  the  way  of  the  advocates  of  permanent 
hospitals,  because  his  establishment  seemed  to  be  so  successful,  and  was 


Local  Isolation  Hospitals  as  opposed  to  a  Central  Hospital,     139 

so  well  conducted  as  almost  to  amount  to  a  refutation  of  their  argumenU. 
Now  that  even  Dr.  Fosbrooke  admitted  failure,  the  question  was  settled. 
If  wood  were  used  in  the  construction  of  temporary  hospitals  they  should 
be  burned  down ;  but  they  never  were.  The  wooden  buildings  were  loft 
to  rot  on  the  ground,  and  he  could  show  samples  of  wood  from  such 
Btrnctures  which  would  horrify  any  sanitarian.  A  proper  ambulance 
would  be  an  excellent  thing.  It  should  be  of  simple  construction,  and 
should  only  require  two  movements  in  order  to  load  and  unload  the 
patient — one  push  to  get  him  in,  and  one  pull  to  get  him  out.  To 
properly  warm  wooden  hospitals  was  very  difficult.  He  had  in  mind  such 
a  hospital  where,  although  they  had  killed  two  patients  with  the  heat, 
tiiey  could  not,  even  with  roaring  fires,  prevent  water  from  freezing  at 
the  bedsides  of  the  patients.  They  must  have  thick  walls  if  they  wore  to 
keep  out  the  cold  in  winter.  In  summer  there  was  nothing  like  tent 
treatment.  Permanent  hospitals  ought  to  be  solid  buildings,  well 
constructed,  and  attractive. 

The  Her.  Mr.  Few,  in  his  reply,  said  he  was  satisfied  to  have 
been  able  to  bring  his  scheme  forward.  No  one  had  been  able  to  dispute 
hifl  main  facts.  Before  a  sound  conclusion  could  bo  arrived  at,  the 
question  wonld  require  mature  discussion  by  the  public.  With  regard  to 
sites,  they  could  often  be  arranged  for  in  advance,  to  be  only  actually 
purchased  on  a  future  emergency.  He  had  found  that  plan  practicable  in 
his  own  parish.  Bichmond  was  a  town  whore  the  distances  were  small, 
and  certainly  a  central  hospital  was  best  in  such  cases. 
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RicuARD  Greene,  F.R.C.P.,  Ed.,  Medical  Su|K?rinU»nd<'nt,  JJi^rry 

Wood  Asylum,  Northampton. 


If  it  be  desirable  that  the  greateflt  care  and  judgment  b(*  brought 
into  action  in  the  construction  of  all  large  bnildingH,  it  is  iniperutive 
that  asylums  for  the  insane  should  be  above  the  siispiHon  of  fault. 
Here  large  numbers  of  patients  are  kept  in  confinement.  They  have 
had  no  choice  in  selecting  their  place  of  residernri?,  and  no  voie<;  in  fixing 
the  duration  of  their  stay.  They  are  suffering  from  one  of  tlie  grf^t^^st, 
perhaps  the  greatest,  affliction  that  can  liefall  a  human  tieing,  and 
common  justice  requires  that  their  terrible  calamity  sfiould  not  lie 
increased  by  unhealthy  surroundings ;  but,  on  the  contrarv',  tfiat  all  th«; 
aids  of  hygienic  and  other  sciences  shouUl  b<;  i;a]]e<l  in  to  light«;n  tlnnr 
burden  and  promote  their  cure. 

It  is  sad  to  think  of  the  condition  of  the  in.Mane  in  olden  times. 
Suitable  provision  was  not  even  dreamt  of.  (M  prisons,  monasteries, 
or,  in  fact,  any  building  not  goorl  enough  for  anything  vW^  was  the 
lazar-house  into  which  the  por>r  Innatic  was  fonsigne/l.  Ind^'ed,  it  whs 
not  until  the  dawn  of  this  centnrj-  tliat  the  snbj^-^t  was  serionsly  iutw 


140  Section  VI. 

templated  with  a  viow  to  reform,  and  bv  far  the  greatest  strides  have 
been  made  during  the  present  reign — the  Victorian  era — which  has  to 
be  credited  with  so  much  that  is  gooii  in  all  departments  of  our  civil 
life. 

It  may  be  said  that  the  old  asylums  were  simply  conglomerations 
of  buildings,  without  attempt  at  harmony,  architectural  effect,  or  hygienic 
con<litions.  Few  examples  of  these  exist  in  Englan<l  at  the  present 
<Iay,  but  in  sonu*  continental  countries  they  are  common  enough  yet. 
During  the  early  pjirt  of  this  century  an  Act  was  passed  which  rendered 
the  building  of  county  asylums,  and  of  making  mlequate  provision  for 
the  insane  poor,  incuml)ent  on  the  various  qimrter  sessions  throughout 
England.  It  is  impossible  to  refrain  from  stating  that  this  duty  vras 
in  most  instances  a<hninibly  performe<l  by  the  county  magistrates, 
and  the  modern  English  county  asyhim  is  an  institution  which  is  in  all 
countries  looktMl  on  jus  a  mo<Iel,  both  as  ivganls  construction  and  system 
of  management.  The  visitor  who  for  the  first  time  inspects  some  of 
our  provincial  asylums  will  Ix^  struck  with  the  beautiful  sites  which 
have  been  selecte<l  for  them  ;  with  the  carefully  laid  out  grounds  and 
recreation  courts ;  their  comfort4ible,  almost  luxurious  appearanc*e,  and 
with  the  freedom  which  the  patients  almost  universally  enjoy. 

The  only  building  to  which  a  uumUtu  county  asylum  can  be  c*om- 
piired  is  a  general  infirmary,  and  even  here  there  are  many  points  of 
difference.  Thesi^  iK)ints  are  moi^e  noticeable  on  an  internal  inspection 
than  on  an  outside  vi(»w,  and  they  are  caustnl  by  tlu^  different  objects 
which  have  to  l)e  kept  in  sight  when  the  buildings  are  bi»ing  designed. 
A  very  good  hospit^d  might  prove  an  indifferent  or  even  Imd  asylum, 
and  a  good  and  w(»ll-planned  asylum  wouM  be  a  second-rat<»  hospital. 
The  gnind  distinction  l>etween  the  two  is  that  in  the  hospital  the 
majority  of  patients  are  in  bed  during  both  day  and  night,  whereas 
in  asylums  the  majority  are  up  by  day.  Also,  an  infirmarv  does  not 
require  single-l)e<lded  rooms,  while  in  an  asylum  at  least  one-fourth 
of  the  numbers  should  be  accommodat^l  in  rooms  having  only  one  bed. 
These  conditions  render  the  designing  of  an  asylum  a  much  more 
complicated  work  than  that  of  an  hospital. 

The  site  of  an  asylum  should  be  carefully  selected,  and  a  gravel 
soil  obtained,  if  possible,  but  inasmuch  as  an  asylum  should  occupy  a 
position  somewhat  centrally  disposed  to  the  population  from  which  it 
draws  its  patients,  it  is  evident  that  the  desirable  soil  cannot  always 
l>e  obtained,  at  least  it  cannot  always  be  hml  at  a  reasonable  pric»e. 
When,  therefore,  the  building  has  to  stand  on  clay,  the  most  careful 
and  thorough  subsoil  drainage  must  be  carried  out. 

Some  authors  have  described  a  variety  of  insanity  as  **  phthisical 
insanity."  Whether  it  is  perfectly  correct  to  so  describe  it  I  am  not  at 
all  sure ;  but  it  is  certain  that  the  insime  suffer  from  tubercle  more 
frequently  than  the  [wpulation  generally;  and  as  it  has  been  proved 
that  sub-soil  drainage  lessens  the  mortality  from  consumption,  the 
point  needs  no  further  argument  to  enforce  it.  The  group  of  diseases 
coming  under  the  name  of  "  rheumatism  "  is  also  greatly  modified  by  the 
nature  of  the  soil. 
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In  England  it  is  important  to  avail  ourselves  of  every  gleam  of 
sunshine  vouchsafed  to  us.  A  southern  aspect  should  therefore  be 
insisted  on,  and  the  building  should  be  placed  on  gently  rising  ground 
not  too  high  above  the  sea-level,  as  exposed  sites  are  apt  to  be  cold 
daring  the  winter  months  for  an  invalid's  residence. 

The  amount  of  land  should  be  sufficient  to  protect  the  patients 
from  the  gaze  of  the  inquisitive ;  but  a  large  estate  is  neither  necessary 
nor  desirable.  High  roads  and  public  footpaths  should  be  at  some 
little  distance. 

In  many  districts  stone  is  to  be  had  cheap  for  building  purposes, 
and  in  these  cases  it  will  most  likely  be  used  for  asylum  construction  ; 
but  perhaps  the  majority  of  our  asylums  are  built  of  brick.  We  have 
outlived  the  time  when  "  Capability "  Brown  said  that  **  a  red  brick 
"  house  puts  the  whole  valley  in  a  fever " ;  and  when  Repton  called 
a  brick  house  "  a  scarlet  sin  against  goo<l  taste."  Our  views  have 
changed  for  the  better  since  1773,  when  Brown  die<l,  and  we  now  think 
that  a  well-designe<l  brick  house  improves  a  landscape,  especially  if  it 
be  made  of  the  l)eautiful  plum-coloured  bricks  common  in  Queen  Anne's 
time ;  but  not  so  easily  obtainable  now.  Whether  brick  or  stone  be 
employed  the  quality  should  be  of  the  best.  Porosity,  or  a  tendency 
to  scale  or  crumble  should  be  guarded  against,  or  the  wall  will  prove 
damp.  In  some  counties  it  is  the  custom  to  have  the  outer  walls  made 
with  an  air  space  of  two  or  three  inches  This  not  only  prevents  the 
damp  from  penetrating,  but  it  has  a  tendency  to  equalise  the  tempera- 
ture of  the  ward.  Perforated  bricks  make  a  wall  which  is  at  once 
strong,  light,  and  dry. 

The  inner  walls  should  be  plastered  throughout,  or,  preferably, 
covered  with  Portland  or  parian  cement.  It  is  not  on  aesthetic  grounds 
only  that  I  insist  on  this,  but  for  sanitary  reasons  also.  The  joints  of 
brickwork  can  never  be  made  perfectly  smooth.  Dust  collects  in  the 
grooves  and  irregularities,  and  dust  too  often  means  disease.  A  skirting- 
board  implies  that  there  is  a  space  at  its  back  for  collecting  dust  and 
dirt,  and  for  affording  a  pleasant  playground  for  rats  and  mice.  It 
should  be  abolished,  and  a  strip  of  wood  about  two  inches  wide  and  one 
inch  thick  nailed  to  the  floor  close  to  the  wall. 

The  space  between  the  foundation  walls  should  be  filled  in,  and 
a  thick  layer  of  concrete  should  rise  to  within  an  inch-and-a-half  of  the 
floor  level.  On  this  concrete  wood  blocks  should  be  laid,  a  thick  layer 
of  Stockholm  tar  being  placed  next  the  concrete.  By  these  means 
neither  damp,  sewer  gas,  nor  vermin  can  get  under  the  floor.  It  is 
also  both  warm  and  the  tread  noiseless — important  points  in  asylums 
and  hospitals. 

The  favourite  kind  of  window  at  present  is  the  ordinary  double 
hung  sash  window.     Why  it  should  be  the  favourite  is  not  easy  to  see. 

In  asylums  it  has  to  be   blocked   both   top   and   bottom,  merely 

allowing  an  opening  of  about  four  or  five  inches.     The  consequence  is 

that  the  amount  of    air  admitted    is    insufficient  in   warm  weather. 

•Further,  it  is  most  difficult  to  keep  clean.     Dirt  accumulates  between 

the  sash  and  the  frame,  and  the  conls  are  constantly  breaking.     A 
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modification  of  the  French  casement  is  much  to  be  preferretl.  The 
upi)er  part  should  lx»  an  oblong  swiv(»l,  or  hinged  fanlight,  and  the 
lower  dincled  at  its  centre  by  a  strong  mullion ;  the  sections  being 
fitted  with  saslies  moving  on  central  pivots.  An  asylum  needs  abundance 
of  light,  and  tlie  windows  should  l>o  more  numerous,  perhaps,  than  in 
any  other  building.  Unfortunately,  the  amount  of  glass  necessary  for 
light  is  apt  to  make  the  wards  somewhat  cold  in  winter.  It  would  be 
very  desirable  to  have  all  the  windows  double,  and  in  this  case  the 
inner  window  might  be  on  the  <loubl(»-hung  sash  principle.  No  blocks 
would  be  necessary,  and  ventilation,  without  draught,  woidd  be  easily 
maintained.  Wherever  practicable  the  windows  should  be  placed 
opposite  to  each  other,  and  the  width  of  the  room  should  rarely  excee<l 
25  feet,  or  perflation  is  likely  to  be  imperfect.  The  upper  panels  of  the 
doors  should  l>e,  almost  without  exception,  of  strong  plate-glass,  and 
the  lower  panels  of  open  ironwork,  fitted  in  some  cases  with  light 
wooden  shutters. 

The  staircases  are  almost  in\Tiriablv  of  stone.  In  mast  asylums 
they  are  too  narrow,  and  the  risers  too  high. 

In  designing  any  building  the  first  principle  is,  that  it  be  perfectly 
adapted  for  the  purpose  in  view,  and  no  flight  of  genius  on  the  part 
of  the  constructor  can  justify  his  swerving  for  a  moment  from  that 
principle.  If  the  e<lifice  can  be  made  beautiful,  so  much  the  better; 
but  beauty  must  l)e  ma<lc  subserxiont  to  utility  and  to  hygiene.  It  is 
often  justifiable  to  decorate  construction,  but  hanlly  ever  to  construct 
decoration.  What  then  is  the  l)est  design  for  an  asylum  for  the  insane  ? 
The  old  conglouicrate  style  is  gone  for  ever,  and  the  linear  is  fast 
following  it.  Nevertheless,  there  is  something  to  be  said  in  favour  of 
the  latter,  especially  if  the  word  "  linear  "  b<»  not  too  literally  interpreted, 
and  the  less  important  wards  pla<'ed  in  echelon.  It  is,  however,  not 
verv  suitable  for  asvlums  exceeding  300  IkmIs.  Nowadavs  the  block 
svstem  in  one  of  its  manv  forms  is  that  which  is  almost  iuN'ariablv 
followed  in  the  construction  of  asylums  of  500  be<ls  and  upwanls. 
There  are  five  chief  ways  in  which  the  blocks  may  be  arranged. 

1st.  The  blocks  are  placed  on  either  side  of  a  straight  corridor 
of  communication.  This  does  not  look  well  in  elevation, 
and  it  covers  much  ground,  but  it  is  a  simple  form  of 
construction,  and  might  be  found  really  good  from  an 
hygienic!  point  of  view,  because  the  circulation  of  air  would 
be  frei»,  and  the  drainage  easily  arranged. 

2nd.  There  is  the  broml  arrow  form.  Here  the  straight  corridor 
is,  if  I  may  venture  to  say  so,  bent  at  its  centre  and  the 
blocks  arranged  in  Echelon,  I  am  inclined  to  think  that 
this  plan  is  better  adapted  for  an  hospital  than  for  an 
asylum.  The  difficulty  of  supervision  must  be  great,  at 
least  in  large  asylums. 

3rd.  We  have  the  corridors  arrange<l  in  the  form  of  the  letter  H, 
the  blocks  being  attached  to  the  free  sides  of  the  letter. 
In  my  opinion  this  is  an  objectionable  form. 
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4th.  The  blwks  are  nrranged  in  qiuulrangles,  or  rather  paral- 
lelograms ;  the  important  blocks  facing  due  south,  and  the 
other  blocks  having  their  ends  south  and  their  sides  east 
or  west;  the  administnition  portion  of  the  asylum  only 
being  to  the  north.  Several  asylums  have  lately  been  built 
on  this  principle,  and  for  compactness  and  f»u?ility  of 
supervision  it  is  unri\'alled. 

6th.  We  have  the  horseshoe  form  of  corridor  with  the  blocks 
place<l  all  round  the  outer  e<lge.  It  is  probable  that  this 
principle  will  ultimately  l)e  develope<l  into  the  best  plan 
of  all. 

A  detached   hospital  for   infectious  disease  should   form   |mrt  of 
every  asylum. 

The  height  of  a  building  will  profoundly  affect  its  hygienic 
qualities,  becaiLse  the  higher  it  is  made  the  greater  will  be  the  inter- 
ference with  the  circulation  of  air  around  the  ground  floors ;  the  greater 
will  be  the  difficulty  in  lighting  and  ventilating  the  corridors  of  com- 
munication, and  in  securing  perfect  sanitary  arrangements  throughout. 
I  have,  therefore,  no  hesitation  in  stating  that  an  asylum  should  never 
exceed  two  stories  in  height,  and  if  any  part  of  an  asylum  be  three 
stories  in  height,  the  whole  building  may  be  described  as  faulty  or 
unsuitable.  Apart  from  the  sanitary  aspect  of  the  question  there  are 
reasons  why  no  part  of  the  building  should  be  three  stories,  but  th(»se 
objections  are  scarcely  relevant  here.  I  should,  however,  like  to  go 
further  and  affirm  my  conviction  that  a  one-story  building  would  lie 
by  far  the  best,  whether  viewed  from  a  point  of  management  as  reganis 
the  staff ;  of  comfort  as  n^gards  the  patients,  or  of  ease  in  carrying  out 
the  principles  of  nioiiern  hygiene.  Of  course  the  objection  wouki  be 
at  once  raised  that  the  amount  of  land  cov(»red  by  the  building  would 
be  enormous.  My  answer  to  that  would  be  that  a  one-story  building 
for  500  or  800  patients  would  not  need  more  ground  space  than  one 
of  two  stories  for  1,000  or  1,600  patients,  and  many  of  our  public 
asylums  excee<l  even  the  latter  numlx»r.  If  I  say  that  no  asylum 
should  excee<l  800  lieds  I  do  not  think  I  shall  find  my  assertion 
contradicted  by  anyone  conversant  with  the  inner  working  of  mich 
institutions. 

Whatever  form  of  constniction  be  ailopted  the  blocks  will  hi*  so 
arranged  as  to  lie  around,  or  on  either  side  of  the  aihninistrative 
department,  which  thus  forms  the  centre,  and  contains  the  various 
offices,  including  a  large  recreation  hall. 

The  patients'  blocks  will  be  dividcil  into  day-rr)omH  and  #lor- 
mitories.  The  former  will  vary  in  size,  continuing  frrim  10  Uy  50,  or, 
perhaps,  100  patients ;  the  latter  will  range  from  three-lKfiklerl  rooms 
to  those  in  which  100  may  be  jilacf?*!.  The  size  is  somewhat  impfirtAnt, 
as  it  is  always  difficult,  and  sf>metimes  imiKJSsible,  tf>  provide  efficient 
cross-ventilation  in  .small  dormitories.  ProVialily  thow?  containing 
between  20  and  30  beds  will  be  found  the  VK'st.  As  I  have  alremly 
said,  about  one-fourth  of  the  dormitory  sjwu'e  shouhl  Ik*  in  single- 
bedded  rooms. 
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As  reganis  the  cubic  space  allowed  per  patient  in  a  county  as^'lnm, 
it  is  in  all  1,080  cubic  feet,  600  lx»ing  allotted  to  doniiitorv  and  480  to 
day-roouis.  The  suj)erficial  spa(fe  is  50  feet  for  the  former  and  40  for 
the  latter.  It  follows,  therefore,  that  the  rooms  are  usually  12  feet 
high.  This  totid  of  1,080  cubic  feet  is  by  no  me^ns  excessive  ;  but  it 
may  be  sufficient,  provided  the  air  is  very  freciuently  renewed.  As  each 
individual  renders  impure  between  2,000  and  3,000  feet  of  air  ever}' 
hour,  it  follows  that  the  air  in  asylum  dormitories  must  be  renewetl 
from  four  to  five  times  everv  hour,  and  this  renewal  of  air  is  one  of  the 
most  difficult  problems  with  which  the  medical  superintemlent  has  to 
deal.  In  summer  it  can  l)e  managed,  provided  the  external  air  is  not 
perfectly  still, — a  condition  which  does  not  often  continue  many  hours 
at  a  time  in  England, — but  in  winter,  when  the  air  is  cold,  and  when 
the  low  nerve  force  of  the  lunatic  has  to  ho.  considei'ed,  the  question 
bristles  with  difficulties,  and  I  doubt  whether  any  very  satisfactory 
solution  of  the  problem  has  yet  l)een  found.  Abundance  of  open  fin»s 
would  meet  the  difficulty,  but  apart  from  the  expense  of  such  a  system, 
it  could  not  be  carried  out  safely  in  dormitories  occupied  by  the  insane. 
Hot  air  may  be  supplied  by  one  of  the  various  slow-combustion  stoves, 
by  hot  water  or  steam  pipes,  or  by  driving  hot  air  into  the  rooms  by 
means  of  fans.  All  these  methods,  however,  provide  warm  air,  and 
the  patient  is  thus  compelled  to  warm  his  bo<ly  with  the  air  he  breathes 
— a  proceeding  wholly  opposed  to  both  the  teachings  of  nature  and  to 
the  principles  of  hygiene.  I  have  elsewhere  admitt^l  that  this  artificial 
way  of  warming  dormitories  and  <lay-rooms  is  often  the  least  of  two 
evils ;  but  it  must  not  be  pushed  ;  must  be  carefully  watched,  or  a  high 
death-rate  from  consimiption  maybe  expected.  The  fan  system  possesses 
one  advantage  over  the  others,  namely,  that  in  warm  weather  pure,  cold 
air  may  be  driven  in,  and  thus  other  means  of  ventilation  may  be 
supplemented.  There  is,  however,  nothing  special  in  the  ventilation  of 
an  asylum. 

The  same  may  be  said  concerning  the  disposal  of  sewage,  and  the 
arrangement  of  baths  and  closets.  The  latter  are  usually  place<l  in 
small  blocks  in  rear  of  their  resjHH;tiv(»  wards.  Care  should  be  taken 
that  the  connecting  passage  Ix^.tween  the  wards  and  the  closets  is  short 
— not  exceeding  a  few  feet^ — because  if  it  be  long  there  is  some  danger 
of  it  acting  jus  an  extraction  flue,  and  by  drawing  the  foul  air  into  the 
ward  increasing  the  very  danger  it  is  intended  to  prevent.  A  stovo 
placed  in  the  clos(>t  block  would  obviate  this  iisk.  A  well  equippe<l 
Turkish  bath  should  never  l>e  omitted. 

The  main  flue  from  the  funnices  should  l)e  carried  underground 
for  some  distance  from  the  building,  and  the  chimney  should  rise  high 
enough  to  carry  the  smoke  well  clear  of  the  grounds.  It  is  a  good  plau 
to  make  use  of  the  chimney  as  a  sewer  ventilator,  and  for  this  purpose 
a  12-inch  pipe  should  be  taken  from  the  highest  point  of  the  main 
drain  to  the  base  of  the  chiranev. 

Much  of  the  health  of  the  patients  will  depend  on  an  abundant 
supply  of  pure  wat(?r.  It  should  not  l)e  less  than  30  gallons  daily  for 
each  patient. 


The  Arrangement  and  CanHruction  of  Asylums.  145 

The  electric  light  han  not  a«  yet  made  much  way  iu  aHylnms.  Its 
gradual  introduction  is  eei'tain,  an<l  with  the  abandonment  of  gas  another 
element  of  danger  will  be  banished  from  the  lives  of  the  insane. 

It  will  l)e  gathere<l  from  what  I  have  said  that  the  hygiene  of  an 
asylum  closely  resembles  that  of  any  other  largi'  biiihling.  It  is  some- 
what more  dithcult  to  airry  out ;  but  the  s|)t»eial  points  are  few,  and 
need  little  emphasis  to  inipress  themselves  on  tlie  minds  of  tiiose 
conversant  with  the  principles  of  general  hygiene. 
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Asylum  construction  differs  from  other  branches  of  architecture  in 
its  relation  to  hygiene  in  that  it  demands  a  consideration  of  the  mental 
as  well  as  of  the  physical  welfare  of  the  i)eople,  and  no  architect  can  hope 
to  attain  much  success  in  asylum  construction,  who  do(»s  not  devote 
some  study  to  the  nature  of  the  malady  and  habits  of  the  unfortunate 
class  for  whom  he  provides  accommodation. 

The  old  <lays  of  prison-like  cells,  iron  fetters,  and  strait  waistcoats 
have  happily  passeil  away,  but  still  there  is  much  to  lie  don(»  by  way 
of  improvement ;  and  an  architiKjt  may  assist  materially  in  lessening 
the  troubles  and  contributing  to  the  cure  of  thes(»  poor  pt^ople  by  the 
care  and  consideration  he  gives  in  providing  them  with  bright  and 
healthful  homes,  from  which  the  idea  of  detention  is  as  far  as  jwssiblc 
removed. 

Unfortimately  he  has  too  often  to  contend  with  the  obj(;ction  that 
asylums  are  provided  out  of  the  county  rate,  and  that  his  duty  to  the 
ratepayer  demands  that  cost  should  be  a  first  considei-ation.  Unlike  the 
hospital,  where  only  physical  disorders  are  treated,  an<l  a  simplei*  form 
of  construction  is  requireil,  the  hmatic  as^'lum  has  not  the  jji'cuniary 
fmpport,  and  therefore,  to  a  less  extent,  the  symjiathy  of  the  public  ;  and 
too  frequently  an  architect's  first  instruction  is,  that  the  cost  i^er  IkhI 
must  not  exceed  a  figure  which  is  more  applicable  to  the  workhouse 
than  to  the  hospital. 

But  in  these  days  of  progress,  it  is  coming  to  l)e  understood  that 
we  can  do  better  service  to  the  rat(»payer  by  giving  first  considenition 
to  other  points  than  that  of  mere  cost,  and  that  in  providing  buildings 
skilfully  designed  and  well  constructed,  we  affonl  the  l)est  optK)rtunities 
for  successful  treatment  and  speedy  cui'c,  and  thus  are  studying  the 
truest  economy. 

In  the  short  time  allowed  me  for  this  paper  I  must  restrict  the 
hiterpretation  of  my  theme  to  its   narrowest   limits,   and  regard  the 
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Hsylmn  as  ineHiiing  only  the  pHnj)er  institution,  and  not  the  hospital  for 
private  patifMits.  'I'he  iirst  principles,  liowcvor,  of  arranfljenient  ami 
i*onstnK'ti(»ii  an*  more  or  l(»ss  ohst^rvable  in  all  forms  of  homes  for  the 
insane,  and  if  we  allow  a  somewhat  more  luxurious  development  in 
the  i)rivate  asylum,  we  might  fairly  api)ly  the  following  olisenrations  all 
round.  • 

Before  touching  upon  the  construction  of  asylums  I  ought  to  say 
a  few  words  on  the  selection  of  a  site,  though  unfortunately  it  rarely 
comes  within  an  architect's  province  to  a<lvis(»  al)out  this  ;  giMiemlly  the 
site  is  jMirchased  befon*  the  architect  is  calltMl  in  to  «lesign,  or  com|»ete 
for  the  enaction  of  the  building. 

A  wortl  in  jmssing  aliout  com  [H't  it  ions,  which  are  unfortunately 
gaining  ground — I  say  unfoi-tiniately,  lR»caus4»  they  art»  not  always 
calculate<l  to  produce  the  lM»st  results.  Too  nuich  imi>ortance  is  attached 
to  the  mere  design,  without  r(»ganl  to  the  details  of  constniction,  or  the 
l)ractical  exjierience  of  the  author;  antl  it  not  unfrequently  happens 
that  a  good  workable  i)lan  has  to  Ije  sacriiice<l  to  the  symmetrical 
outline,  necessary  to  make  it  attractive  on  paper  aud  give  the  author 
a  chance  of  success. 

A  site  should,  in  my  opinion,  Ije,  iirstly,  on  high  ground.  I 
l)elieve,  in  a  mentally  hygienic  s<»nsi*,  much  dejwnds  on  elevation.  It  is 
a  known  fact  that  in  some  jMvrts  of  the  world  the  intellectual  standard 
is  lower  in  the  lowlands  than  in  adjacent  higher  <listricts ;  and  I  should 
niui'h  like  to  m'c  some  statistics  of  cures  ef[<'cteil  in  asylums  on  elevated 
situations,  as  compannl  with  others  on  lower  ground.  Secondly,  the 
soil  should  1k^  dry,  and  sufficiently  porous  to  allow  of  the  sewage  Ijeing 
useil  on  the  land ;  an<l  thirdly,  an  abundant  supply  of  gowl  water  should 
be  available. 

If  the  site  is  on  a  s1oim»,  it  should  Im*  a  southern  one,  or  should 
allow  of  th<*  loonis  constantly  occupicnl  by  patients  facing  the  south  or 
south-east.  SunshiiK!  is  a  necessity  where  the  relief  of  mental  depression 
i«  aime<l  at,  antl  care  should  be  cxercistMl  in  n»serving  the  l>est  aspects 
for  the  patients'  dai/  rooms. 

In  the  genend  arrangement  of  an  asylum,  the  iirst  question  to  be 
iletermincfl  is  tht^  principle  on  which  it  should  be  built.  In  this 
country  asylums  are  built  either  on  the  "  pavilion  "  principle,  where  the 
different  blocks  am  connectcnl  together,  and  communicate  with  the 
administrative  centre  by  one-story  corridors,  or  as  continuous  buildings; 
the  latter  lK»ing  the  most  common  and  convenient  plan  for  small 
asylums.  Another  form  of  asylum  of  recent  adoption  in  America,  and 
on  the  Euroj[)ean  continent,  is  that  of  entirely  detached  blocks,  placed 
mon*  or  less  distant  from  the  centnd  or  main  buiUling,  comprising  a 
numl)er  of  villas,  in  which  patients  can  b<^  very  effectually  segregated. 
It  is  clainuMl  that  the  cunitive  results  ai-e  higher  in  this  tlian  in  any 
other  form  of  asylum ;  but  I  hoi)e  we  may  have  a  description  of  these 
buildings  from  some  of  our  distinguishe<l  visitors,  ami  I  shall  confine 
myself  to  the  principh^s  of  construction  known  ami  adopted  in  this 
countrv. 
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When  tho  principle  is  <leternune<l,  the  fii*s*t  care  shoukl  Ik*  to 
arrange  the  wards  in  the  In'st  ])ositions  for  as|)ect,  light,  and  air,  and 
all  within  easy  i-em-h  of  the  ailniinisti-ative  centre.  In  small  asvhinis 
this  is  a  coniiwratively  easy  matter,  but  in  buihlings  accomnio<lating 
from  one  to  two  thousan<l  i>atients  nuich  consideiiition  is  re<[nire<l  to 
succee<l  in  all  thes<»  res|)ects.  It  is  also  imix>rtant  that  the  wards 
shonhl  l)e  arran^^red  so  that  th<'  me<lieal  oflieers  in  their  ronn<ls  mav  not 
have  to  ivtnice  their  steps  nnne<M»ssjirily. 

The  ])osition  of  the  wanls  is  a  matter  of  equal  imiwrtiince  the 
day-rooms  should  all,  if  |)ossil)le,  have  a  southern  as|HH.»t,  certainly  every 
waril  shouhl  have  one  or  nioit*  dav-rooms  to  the  south  ;  and  the  blocks 
slioidd  not  l)e  built  to  look  out  on  to  one  another.  In  larsje  asvlums 
this  almost  n(H*t»ssitates  a  plan  on  the  **  echelon  "  principh* ;  and  in  very 
large  buildings  even  this  i*e<piirc*s  mmlification,  or  the  length  of  the 
corridoi-s  woultl  liecome  fpiite  impracticable. 

On  the  classification  of  patients,  and  the  |K>sitions  of  their  various 
wanls,  mu(*h  of  the  convenience  of  working  <lej[)entls. 

In  all  asylums,  unless  built  for  sjiecial  cases,  there  should  be 
accommo4lation  for  the  following  : — 

1.  Sick   and   infirm,   including  a  small  ward  for  newly-a<lmitted 

patients. 

2.  Acute  or  refractorv  cases. 

3.  Epileptics. 

4.  Quiet  ami  working  patients. 

Some  of  these  wanls,  again,  a<lmit  of  further  sub-division,  but  the 
first  and  8econ<l  .shoukl  always  l>e  designetl  to  allow  of  classification  by 
pro^iiljng  two  or  three  day-rooms  in  a  wanl,  with  one  or  more  <lor- 
mitories  on  the  same  floor,  in  a(hlition  to  a  proper  pro))ortion  of  single 
room.s. 

The  infirmar>'  wanls,  which,  including  the  reception  ward,  shouUl 
generally  pro\'i4le  accommo<lation  for  one-fourth  the  total  number  of 
patients,  are  best  plaee<l  nearest  to  the  arlministrative  centi-e  and  to  the 
medical  oflScer's  rooms,  and  should  not  exceed  two  storeys  in  lieight ; 
or,  if  three,  the  top  floor  shonhl  be  devoted  to  ^lonnitories  for  quiet 
patients.  Each  wanl  shouhl  be  self-containe<l  on  a  floor,  and  shonhl 
comprise  one  or  more  roomy  dormitories,  one  with  a  southern  aspect 
for  be<lri<lden  patient.s,  and  with  windows  on  at  least  two  sides  to  allow 
of  cross- ventilation,  as  indeed  shouhl  he  the  case  in  all  dormitories 
where  practicable.  The  superficial  area  and  cubical  contents  of  these 
rooms  should  very  much  exceed  those  occupied  by  healthier  patients  (the 
Lnnacy  Commissioners  say  one-thinl  more) ;  at  least  two  comfortable 
day-rooms  should  be  provided  for  convalescents,  one  especially  for 
dining  in,  as  these  patients  rarely  go  to  the  general  hall  for  this  purpose. 

The  number  of  separate  single  i*ooms  in  an  asylum  is  a  point  about 
which  there  is  much  diversity  of  opinion,  and  must  to  some  extent  be 
<letermined  by  the  character  of  the  j)atients.  Generally,  if  the  dor- 
mitories are  numerous,  and  mo<lerate  in  size,  single  rooms  for  one-fifth 
of  the   total   number    of    patients   will    be   considered   .sufficient,   but 
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tln'so  must  bo  jiKlicionsly  distrib\ito<i  in  something  like  the  following 

onlor  : — 

Aeuto  and  n'traotory  cases  -     1  singlo  room  to  overv  3  patients 
Epileptics    -  -  -     1  „  „         5  or  6    „ 

Infirm  -  -  -     1  „  „         6  or  7    „ 

Quiet  and  workinj^  -  -     1  „  „         10  „ 

Sinj^le  rooms  sliouM  have  shutters  to  tlie  windows,  and,  except  in 
tlie  infirmaries,  where  one  or  two  may  conveni<»ntly  ho  proA-ided  with 
ojMMi  iirephu'es  for  special  cas4*s,  no  single  I'oom  should  l>e  wannt^l  n 
this  way.  It  is  essential,  however,  that  everi/  a|>artment  should  be 
warmed  and  vc^ntilatnl  with  proper  inlet  and  extraction  flu(*s,  of  which 
more  anon. 

I)ooi*s  without  inspection  holes  or  shutters  ai*e,  in  my  opinion, 
b(»st.  In  epileptic  wards  a  narrow  pan(»l  or  other  clear  opening  miLst 
be  left  to  allow  of  an  attendant  hearing  a  patient  when  in  a  fit ;  but 
in  other  cases  I  think  inspection  holes  or  shutters  suggest  (»spionage, 
and  are  th(»refore  undesirable*,  pai'ticularly  as  it  is  an  easy  matter  to  use 
a  silent  l(K*k  actuated  by  the  handle,  when  the  door  can  lx»  openeil  as 
easily  as  a  shutter,  without  disturbing  the  patient. 

But  to  return  to  the  infinuary.  This  should  have,  in  addition  to 
the  single  rooms  last-nanu'd,  rooms  for  attendants  in  proj^rtion  to  the 
nundwr  of  jMitients,  (»xcluding  night  attendants,  who  should  lie  house<l 
in  ji  block  by  themselves  in  a  (juiet  quarter;  also  lavatories,  store 
rooms,  and  water-closet  annexe,  in  connnon  with  all  the  other  wanls  ;  and 
in  addition  to  these,  bath  and  dn*ssing  i*ooms.  Th<»  oth(»r  }>atients  in 
asylums  of  any  si/e  will  usually  bathe  in  a  general  bath-house,  but 
infirmary  [Kitients  should  have  s<'parate  bath-rooms  in  their  wanls. 

Each  wanl  should  also  have  a  scullery,  fittxnl  with  a  small  range, 
washing-uj)  sink,  and  cupboards  for  crockery  and  utensils. 

The  water-closet  annexi'.  in  the  infinuary,  as  in  all  other  blocks, 
should  be  <"onstructe<l  in  a  si)ur,  s<*parated  from  the  building  by  a  cross- 
ventilated  passiige.  It  shouhl  include  closets,  in  the  proix)rtion  of 
one  to  10  or  12  patients,  with  an  additional  one  for  attendants,  a  small 
room  for  slop-sink  and  brushes,  another  for  dirty  linen,  a  coal  place, 
and,  on  the  male  side,  urinals.  In  atldition  to  the  gt^nenil  nnn(»xe,  large 
dormitories  in  the  iniiruuiry  wanls  should  hav(»  a  water-clos4*t  and 
slop  Kink  attaclunl,  but  separated  by  a  cross-ventilated  neck  or 
passji^e. 

AVHiile  on  the  subject  of  closet  annexes,  I  ^vi^  refer  to  one  or  two 
special  details  of  construction,  as  it  will  1h^  impossible,  in  a  short  paper 
like  this,  to  sj)eak  at  length  on  all  such  matters.  It  is  assumed  that  any 
architect  entrustcnl  with  thc^  erection  of  an  asylum  is  W(»ll  versc^l  in 
all  the  lea<ling  (piestions  of  sanitary  science. 

The  ^^'alls  of  all  these  offices  shpuhl  l>e  face<l  internally  witli  glazed 
bricks,  or  lined  with  enamelled  tiles,  which,  though  costly  in  constnic- 
tion,  are  easily  washed  and  kept  sw(K^t  and  clean,  ami  never  require 
any  outlay  in  jiaint.  Tlie  floors  should  be  of  concrete,  tiles,  or  .some 
efpially  imperishable  material  not  affected  by  wet.     The  doors  of  water- 


Canstruction  and  Arrangement  ofAtjflnmt.  149 

clowns  shonld  be  low  ami  rai^iHl  a  foot  or  moro  from  tlio  floori  to  allow 
of  observation,  and  should  open  outwanls.  The  eloset  apparatim  shoid<l 
be  of  Kiuipl(^  eonstnietiou,  ^-ithoiit  valve  or  anything  to  get  out  of  ortler. 
I  prefer  a  hopper  basin,  straight  <lown  behind,  with  earthenware  trap 
all  in  one  piece,  rather  than  a  **  wash-out "  lm»in — a  good  quick  acting 
cistern  with  large  service  pipe,  but  not  with  automatic  action.  Patients 
should  at  all  times  l)e  encoumge<l  in  liabits  of  cleanliness  and  onU»r ; 
and  by  automatic  contrivances  which  relieve  theni  of  res|K>nsibility  it 
aeems  to  me  you  frustrate  rathtT  tlmn  encourage  a  luMilthy  condition 
of  mind.  The  objection  of  an  occasional  unflushetl  Imsin  is  a  trifling 
matter,  and  one  quickly  reme<lie<l  by  the  attendant.  ITrinals  an*  lM»st 
with  only  a  back  and  an  open  channel,  without  wings  or  splash  pieces ; 
the  less  surface  there  is  to  wash  the  less  chancre  of  smell. 

Next  to  the  infirmaries  should  come  either  the  wanl  for  acut«» 
cases  or  for  epileptics.  In  a  small  asylum  the  latter  might  l>e  on  the 
groiiml  floor,  with  a  wanl  for  acute  cases  over;  but,  in  any  case, 
epileptics  shoid<l,  if  j[X)ssibl(»,  1h»  liouse<l  Uith  day  and  night  on  the 
ground  floor.  Their  wants  should  be  bright  and  roomy,  tlut  day-nM)nis 
rectangidar,  without  bn^aks  or  okstnictious,  Ix^hind  which  a  patient 
might  get  lo.st  sight  of  while  in  a  lit.  Then*  is  not  th<'  same  a<lvantage 
in  sulxlividing  these  rooms,  as  these  patients  nn*  gemTally  quiet,  and, 
in  their  healthier  moments,  an*  mon*  rational  and  appn*ciative  of 
snrroumling  a4lvautages  than  other  classc*s  of  |jHtients.  Th(*  iuljun<'ts 
to  the  wanl  should  Ix*  the  same  as  in  the*  inilnaaries,  but  with  only  on(^ 
bath  in  connexion  with  the  dormitory,  for  cases  of  emergency.  The 
donnitory  shoul<l  be  salacious,  an<l  large  enough  to  hold  fully  five-sixths 
of  the  patients  in  the  ward,  the  remainder  sleeping  In  single  rmiius, 
which,  unlike  other  wanls,  should  ojhmi  out  of  tlic»  dormit4>ry  j  one  or 
two  only  opening  out  of  day-rooms  for  the  uw?  of  troubjesrime  or 
invalided  patientii  <luring  the  day. 

The  wanl  for  acute  casc»s  may  lie  situat<'il  either  on  ground  or  first 
floor,  if  nuule  sound  pn>of,  to  pn*vent  the  disturliancf*  of  |mtimitM  in 
rooms  above  or  ix'low.  This  wanl  is  lK»st  broken  uji  by  dividing  the 
day  rooms  into  several  smallcT  nK>ms  by  {mrtitions  {mrtially  glaxi'd,  so  as 
to  allow  of  the  charge  attendant  controlling  the  entire?  ward.  The  single 
rooms,  accomuKj<lating  one-thinl  of  the  whole  uuuiUt  of  jmtierits^ 
should  open  out  of  the  day.nKims.  Then*  should  lie  one  or  more 
associated  dormitorir^s  on  the  name  flcxir  for  tronbh'sonie  eases;  the 
remaining  pati<*nts  sle^-ping  on  the  top  floor  of  the  building.  In  other 
respects  this  wanl  neerl  not  differ  fn»in  the  infirmaries  alnwly  lUi^-nUul, 

The  wanls  for  qui«-t  and  working  |mtients,  or  as  tln'y  an-  generally 
somewhat  erroneously  teniK-^l,  "  ehroni*-  eas^-M/*  may  !»*•  vt-ry  «timpU*  in 
design  and  arrangem«*nt.  Were  it  ix^^\),U'  U9  constrnet  thr  entire 
asylum  on  this  principle— as  are  ihtAc,  for  indieeileM,  built  by  the 
Metropolitan  Asylnms  Boanl— that  gn-at  de-ii/liratum,  a  eh#-ap  aiiyliim, 
might  be  more  rea^lily  olKainrif. 

These  wanls  may  eonsi-^t  of  large  fUty  r(n,ut^,  with  H^t^^^'iHUul 
dormitories  of  propr>rtionare  '^'m-,  and  a  ^imW  nufoli^r  of  mUt^U-  rt^»iu^. 
The  dormitories  may  all  l»e  on  the  top  /,r  two  upi^r  fl<»of^. 
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A  s|)ocially  roomy  l)oot-rooiii,  which  I  havo  oniitt('<l  to  nientkm 
as  attiurhfil  to  all  wards  for  oiit4loor  lM>ots,  luits,  and  eloak^  should  lie 
.«5itiiHted  noar  the  oiit<>r  entrance,  with  sonic  lavatory  liasins  for  ptitientji 
to  wash  in  when  coniin;j  fi-oin  the  workshojis  or  off  the  land. 

In  addition  to  the  fon*«;oinfj,  it  is  often  convenient  to  have  wanls  of 
simple  arnmgement  in  conn(»xion  with  the  workshops  on  the  male  siile, 
and  th(»  laundry  on  the  women's  si<h». 

» 

Before  leaving  th<»  wanls,  I  should  add,  that,  whether  built  on  the 
block  or  continuous-buihlings  system,  th«»y  should  always  l>e  earefiUlT 
<lesignfMl  with  refen»nce  to  the  j)osition  of  staircases,  lioth  for  ooii- 
veni(»nc(»  of  visiting  and  for  affording  means  of  <»sca|K*  in  case  of  lire. 
No  ward,  imrticidarly  on  the  upiK*r  flooi-s,  shouhl  have  les8  than  two 
exits,  at  opiK>site  ends,  making  it  imi»ossiblc  for  any  |)ati(*nt  to  Ih»  cut  off 
from  escaiH». 

Staircases  should  1m»  of  am])l(*  width,  and  easy  ot  ascent,  and  always 
of  non-cond)Ustible  material,  for  which  puri)os«»  concr(»te  Is  Itetter  than 
stone. 

It  is  scarcely  necessiu'v  to  sjiv  that  floors  construct<Ml  on  a  tire- 
proof  principle  offer  many  advantage's  Iwth  against  the  spread  of  fire 
ami  the  conduction  of  sound,  and  do  not  mhl  so  nnich  to  the  cost  of  a 
building  as  is  generally  sup^wsed.  The  Lunacy  Commissioners  require 
that  the  ceiling  next  the  roof  of  all  rooms  occupie<l  by  patients  shall  be 
of  fire-proof  construction,  an<l  th(»refon*,  in  two-storey  buihlings  only 
one  more  floor  remains  to  Ix*  of  similar  constniction  to  make  the  Imilding 
entirely  Hre-proof. 

Coal  lifts  are  sometinu*s  intnKluced  in  asylums,  but,  in  my  opinion, 
are  Ix^tter  omitt<Hl,  as  being  <langerous,  an<l  also  as  robbing  })atients  of 
work  which  they  can  generally  well  do.  Sometimes  I  provide  an 
outside  staircase  to  a  coal  phice  in  tlie  W.C.  annexe,  the  inner  and  outer 
dooi-s  of  which  have  diff(?n»nt  keys,  thus  allowing  coal  to  be  brought 
by  men  to  the  women's  si<le  without  their  being  able  to  get  into  tlie 
wanl.  These  staircases  also  constitute  ad<litional  ways  of  «5Cftpe  in  case 
of  fire. 

The  administi-ative  d(»partment  shouhl  l)e  centrally  situate<l  between 
the  male  and  feimile  blocks,  ami  arrangwl  to  allow  of  easy  aproach 
to  the  recr(»ation  hall,  kitchen,  stoi*es,  and  laundry  buildings  from 
l)Oth  sid(»s,  without  the  two  sex(»s  coming  into  contact.  It  should 
compns<* — 

1st.  A  large  hall  for  recreation  purj[K)ses,  capable  of  seating  fully 
half  the  numl)er  of  patients  in  the  asylum,  in  which  a  stage  should  be 
arranged  in  a  recess  at  one  end,  with  convenient  approaches  and  dressing 
rooms. 

In  small  asylums  the  hall  is  frequently  placed  on  the  ground  floor, 
with  the  chapel  over  it,  this  lieing  convenient  for  approaches,  and  also 
economical  in  construction. 

2ndly.  A  gooel  kitchen,  with  sculleries,  lanlers,  and  pantries 
sufficient  for  all  patients  an<l  officers  in  the  asylum,  and  near  to  the 
recreation  hall,  if  this  be  usc<l  as  a  dining  room.     In  some  asylums  one  or 
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two  large  putients*  diuing  hulls  are  provi(le<l  in  addition  to  the 
general  liall,  when  this  is  iistnl  exclusively  for  nn^ivation  |)uriK>s(»s, 
Mess  rooms  for  attendants  and  nurs4*s  should  t)e  situatinl  ni'ar  the 
kitchen. 

3nlly,  A  general  or  steward's  store,  which,  like  the  other  buildings, 
should  be  easily  accessible  from  both  sides,  and  also  have  a  cart  ixmd 
approach  for  delivery  of  stores. 

4thly.  The  laundrj'  buildings,  which,  if  not  quite  central,  should  Ik* 
on  the  women's  side,  but  with  a  direct  appi-oach  from  tlu*  men's  wanls, 
and  shoidd  coiuprise  wash-house  and  ironing  rooms,  foul  wash-house, 
and,  in  large  asyhuns,  separate  wash-house  for  officer's  linen ;  also, 
dnin*;  stovtw  in  each  of  the  wash-houses. 

An  admirable  system  of  <lrying,  which  I  first  intro<luced  at 
Nottingham,  and  am  now  using  in  two  other  asylums,  is  obtaine<l  by 
blowing  or  drawing  warm(*<l  air  through  the  horses  by  a  fan.  The 
clothes  are  thus  <lned  much  quicker,  and  with  a  fresh  and  swetH  it»s\dt, 
I  find  at  Nottingham  that  befon^  all  the  hoi-ses  an*  jfilUnl,  the  clothes  are 
dry  on  the  fii*st  hoi'si*,  and  thus  a  constant  succession  of  changes  can  be 
ma<le,  and  the  clothes  dried  as  ([uickly  as  they  are  washed. 

othly.  The  central  buildings  should  also  include,  near  the  principal 
entrance,  one  or  two  goo<l  visiting  rooms  ;  also  committ<»<»,  waiting,  and 
porters'  rooms,  a  sui)erinten<lent's  office,  and  rooms  for  the  assistant 
me<iical  an<l  other  officei*s  of  the  asvlum. 

The  su|>erintentlent's  housi^,  which,  in  many  asylums,  is  incorj[)omtiHl 
with  the  central  block,  should,  in  my  opinion,  b(»  an  entirely  detache<l 
building,  or,  at  the  most,  lie  connected  with  the  asylum  by  a  corridor  of 
8ome  length. 

The  resj[)onsibilities  of  a  superintendent  make  it  V(»ry  <lesirable  that 
he  should  at  times  be  able  to  shut  his  mind  to  his  work,  ami  this  he 
could  do  more  effectually  if  his  house  wen*  some  little  distanci^  from  the 
asylum.  Moreover,  if  a  imirried  man,  it  is  not  fair  to  his  family  that 
they  should  Ije  brought  up  in  close*  asso(*iation  with  the  asylum  and  itb 
influences;  and  I  venture  to  think  furtlun-,  tluit  a  su]MM'intendent'M  work 
wouUl  generally  Ix*  l>etter  <ione  with  his  oiHct*  in  the  asylum  and  his 
houtue  sonu^  little  distance  away,  and  without  any  cori'esiM)inling  di«- 
9dTantage8,  providing  that  a  telephonic  or  other  means  of  c(mimuni(fation 
be  arranged  between  his  houw^  an<l  the  asylum,  an<l  that  out?  or  more 
assistant  officers  sleep  in  the  main  buihling. 

The  position  of  the  chajx^l  is  aiu^ther  vexenl  question.  Tt  shoidd  Im< 
designeel  in  all  respects  to  convey  to  iwtients  the  idea  of  chur(?h,  and  for 
this  reason  is  better  a  detacheil  building  in  the  grounds.  On  the  other 
hand,  it  is  very  undesirable  in  wet  weather  to  have  to  Uih*  wveral 
hundred  patients  some  di.stance  to  chun'h.  When  |K)HHible  it  is  iN'Ht  to 
erect  it  outside  the  main  buihling,  with  a  conne<'ting  corridor  in  addition 
to  outside  entranc*es,  either  of  which  may  Im*  iiwd. 

Separate  blocks  for  nurm,*s  and  ntt^'udantn,  contniniti^  ^ittitig  and 
elnb  rooms,  where  they  can  aswHnutf?  when  off  duty,  with  U'tUiMtuiH 
above  for  those  who  do  not  sl<H'p  in  the  wardw,  are  very  deHiriible 
adjuncts. 
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A  dispensan'  is  alwHyn  reriniretl ;  and  sometimes  an  operating  room, 
with  one  or  two  skvpinj;  rooms  adjoining,  is  a  great  convenience,  imked, 
almost  a  necessity  in  a  \fivi3^y  asvhun. 

AVorkshops  shoiilil  also  be  provi<l(Hl  on  the  men's  side,  with  separate 
shops  for  different  workers,  the  variety  an<l  size  of  these  sliops  being 
goveme<i  by  the  number  and  class  of  patients ;  and,  in  conntry  asylnms, 
farm  buildings  in  a  convenient  jwirt  of  the  estati*. 

An  isolation  hospital,  a  short  distance  from  the  main  building, 
shouM  l)e  constructxHi  for  infectious  cases  ;  this  should  comprise  an 
associate<l  donnit^ry  with  on<'  or  mon^  singh^  rooms  on  each  side,  a 
kitchen,  laundry  >vith  disinftcting  stove,  and  oth(T  necessary  adjimcts. 

Mortuaries  for  both  sc^xes,  with  post  mortem  room,  should  be  in  a 
separate  block,  away  from  the  main  building. 

I  have,  I  fear,  ahx»a<ly  exhausted  moiv  than  my  allotted  time,  and  I 
dare  not  tivsjmss  further  on  your  patience  by  saying  anything  on  details 
of  construction  or  int<»rnal  fittings,  though  very  much  of  the  success  and 
comfort  of  an  asylum  dei)euds  on  the  considenition  giv<»u  to  these  detailij. 
Nor  have  I  time  to  touch  u^wn  the  subjects  of  drainage  and  disposal  of 
sewage,  wat(*r  supply  and  si»rvice,  lighting,  by  gas  or  electricity,  all  of 
which  are  matters  of  much  interest,  and  with  which  the  asylum  architect 
must  be  well  conversjint.  One  further  s»d)j(»ct  which  I  must  refer  to,  \& 
that  of  heating  and  ventilation,  whi<rh  is  so  all  important  a  matter  in 
asylum  construction  that  my  paper  wouKi  be  incomplete  without  it. 

In  my  opinion  any  system  for  warming  and  ventilating  should 
fulfil  the  following  conditions : — 

Ist.  It  should  off(T  the  least  risk  of  injury  to  patients  by  aocideot 
or  danger  to  the  building  by  fire. 

2nd.  It  should  be  under  ^the  perfect  control  of  the  engineer,  who 
should  be  able  to  raise  or  lower  the  tem{)erature  in  any  ward  readily. 

3rd.  One  system  should  combine  the  double  duty  of  warming  and 
ventilation. 

4th.  Ventilation  should  not  be  dependent  on  natural  atmospheric 
action,  which  cannot  always  l)e  relied  upon  to  create  a  circulation  of 
air. 

5th,  and  lastly.     It  should  be  reasonably  economical  in  working. 

After  long  consideration,  and  some  years  of  experience,  I  have  come 
to  the  conclusion  that  the  right  system  is  one  of  air  wanned  over  hot 
water  or  steam  pipes,  and  propelled  into  the  wards  by  a  fan,  through 
underground  trunks,  and  vertical  flues  in  the  walls  communicating  with 
all  the  rooms,  and  a  similar  system  of  extraction  flues,  by  which  the 
vitiated  air  is  expelled. 

It  must  Ixj  understood  that  I  do  not  advocate  air  warmed  by  fire 
heat,  a  method  which  may  seriously  deteriorate  its  qtiality,  a  residt  not 
to  be  feared  by  warming  over  steam  batteries,  which  plan  has  the  further 
advantage  of  allowing  the  temperature  to  be  quickly  raised  or  lowered  in 
any  particular  ward  by  a  simple  arrangement  of  pipes  and  vailves. 

I  cannot  attempt  to  describe  my  system  in  detail^  but  will  merely 
call  attention  to  a  few  important  points. 
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Th(»  air  wlikOi  is  proprlltMl  into  the  Iniikling  uiuji't  be  d^a^vn  from 
a  situation  nntaint<Hl  l»v  olnioxion.s  suiToun<lin<rs. 

Tho  tnniks  and  flues  must  Ik?  caiTtiilly  (•al<-ulat<'<l  in  proportion  to 
the  size  of  each  room,  Manv  failures  in  ventilation  an*  due  to  iirnoraneo 
or  nc'gloet  of  this. 

Separate  trunks  for  day  and  night  service  shouhl  Im*  arnuigecl,  M'ith 
pinipln  shutter  valves  for  elosing  the  one  and  o^x^ning  the  other  at 
morning  and  night. 

The  extraction  fines  should  communicate  with  upcast  shafts  of 
Home  height,  sav  in  towtTs,  to  carry  well  away  the  vitiated  air. 

The  fresh  M'armed  air  should  enter  the  rooms  near  the  to]),  and  the 
vitiated  air  be  withdniwii  iiejir  the  Hoor;  experience  having  taught  us 
that  this  is  right ;  for,  if  the  jKJsitiousof  inlets  and  outlets  were  reverse<l, 
8ome  deleterious  gast.'S  would  not  readily  ascend  to  escape  at  tin*  top, 
while  the  warm  air,  entering  at  the  bottom,  would  quickly  ascend  and 
pass  out  without  mixing  thoroughly  with  the  surrounding  atmosphere,  a.s 
it  nnist  <lo  if  driven  in  at  the  top.  and  Ix'  allowed  to  sprejid  over  thf' 
whole  surface  of  room,  gradually  falling  as  juore  air  is  forced  in  alx»vo 
it,  and  vitiatnl  an*  extracteil  Inflow. 

AVhen  ventilation  is  n^piiix^l  without  heat,  tlu'  tan  may  b<^  UM^d  to 
drive  in  air  at  its  normal  temperature,  the  stagnant  atmosphere  in  the 
rooms  l)eing  of  necessity  displaced  either  through  the  extraction  tines  or 
the  o|>en  win<lows. 

One  great  advantage  of  this  system  is,  that  heat  can  only  1)e 
(»l)tained  in  <»onjunction  with  ventilation,  which  is  not  always  the  case 
with  steam  or  hot  water  pij[K»s  in  the  wanls,  where  a  close  stuflFy  heat  is 
genendly  the  result. 

T  cannot  l)etter  illustrate  the  results  of  this  system  tlian  by  cpioting 
from  a  rc^cent  i-eport  of  the  Suiwrintendent  of  the  Nottingham  Borough 
Asvlum,  where  I  have  latelv  introchicnl  it  in  the  n(»w  mal(»  annexe. 

"  So  efficiently  has  the  heating  been  done  that  a  temperature  of 
**  60  degn*es  has  been  easily  maintained  throughout  the  wards  without 
*'  the  aid  of  any  tires,  and  this  when  the  thermometer  outsi<le  registered 
*•  10^  of  frost.  The  dormitories  and  single  rooms  are  just  as  easily 
•*  warmed  at  night. 

"  Those  who  are  acquainted  with  the  working  of  an  asylum  will 
"  rea<lily  imagine  the  immense  comfort  of  being  able  to  <lo  without  fires 
"  in  the  wards.  There  is  no  crowding  round  the  fireplaces,  and  no 
"  quarrelling  for  the  best  seats,  but  the  patients  sit  scattered  about  at  the 
"  windows  and  at  the  tables,  just  as  in  summer.  It  was  expecte<l  that 
"  there  would  be  some  grumbling  at  first  at  the  absence  of  fir(»s,  but, 
"  strange  to  say,  I  don't  think  I  heard  a  single  complaint.  Another 
"  great  advantage  this  system  of  heating  has  over  most  others  is,  the 
"  entire  al>si*nce  from  the  rooms  of  all  pipes  and  other  heating  surfaces, 

**  The  ventilation  is  also  equally-  successful.  It  is  very  observable 
**  in  the  dormitori<'S  and  single  rooms ;  the  air  in  these  apj[>ears  to  be 
•*  almost  as  pure  in  the  moniing  when  tin'  patients  get  up  as  in  the 
•*  evening  when  they  go  to  l)ed.'- 

1     )>.  19*21.  \. 
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In  conclusion,  I  must  express  my  regret  at  the  time  I  have  heen 
compclleil  to  take  in  order  to  describe,  but  briefly,  the  arrangement  of 
an  asylum.  Ther»»  are  very  many  interesting  [loints  of  detail  and  con- 
struction I  should  like  to  have  referrtnl  to  had  it  been  jK>st<ible.  I  hope, 
however,  my  shortcomings  will  W  rouuHlie^l  by  others  present  in  the 
discussion  which  is  to  follow. 


U160U8S10N. 

Dr.  Saundert  (Medical  Superintendent  of  the  Sussex  County 
Aiiylum,  Hay  ward's  Heath,)  said  that  in  the  arrangements  of  iieylun)i( 
there  was  nothing  more  important  than  the  water-supply.  If  the  site  wav 
not  good  the  water  would  often  get  polluted.  The  selection  of  a  site  was, 
therefore,  also  a  moftt  important  matter. 

Mr.  Banister  Fletcher  vl^rofessor  of  Axchitecture  and  Building 
Oonstruction,  King's  College,)  points  out  what  seemed  a  little  likes 
contradictory  statement  in  Dr.  Greene's  paper.  In  one  part  of  it, 
double-sash  windows  were  condemned,  while  a  little  further  on  an  opuiioii 
was  recorded  in  favour  of  the  double-hung  sash  principle.  He  wished  to 
ask  Dr.  Greene  whether  the  12-iu.  pipe  for  air  referred  to  in  the  paper 
was  to  be  connected  with  the  base  of  the  chimney. 

Mr.  Sogers  Field,  M.I.C.E.,  said  that  mere  design  In  the 
arraugoments  of  nu  a&tyluin  was  iu  the  province  of  the  architect  rather 
than  in  that  of  the  engineer ;  hue  tiie  water-closets  and  the  sanitary 
arrangements  generally  were  maiLers  tor  the  engineer.  The  first  question 
was,  hov  were  they  going  to  treat  the  inmates  of  an  asylum  ?  Should 
they  be  treated  as  I'esponsible  persons,  or  were  they  to  be  treated  as  not 
rational  beings  ?  Were  they  tu  use  a  pull  in  the  water-closets,  or  an 
automatic  apparatus  acted  upon  by  the  door  or  the  seat?  Were  they  to 
mistrust  the  initienis,  or  were  they  to  employ  uppai'atus  to  be  worked  by 
the  patients  themselves 't  He  agreed  with  Dr.  Saunders  in  thinking  thai 
to  treat  the  insane  as  irrational  beiug!^  was  not  the  right  way.  Two  types 
of  apparatus  hail  been  tried.  AVbero  the  ordinary  pull  was  employed,  it 
had  at  fiist  to  be  worked  Ity  the  utteudauts,  but  after  a  time  the  patients 
learnt  to  work  it  j)erfectly.  Everything  he  had  seen  in  the  last  10  years 
confirmed  him  in  the  opinion  he  luid  long  ago  formed,  that  patients  in 
i^ylums  miglit  be  trusted  to  use  the  oi*dinary  apparatus.  If  the  flush  was 
automatic,  working  through  the  movement  of  the  door  or  the  seat,  the 
apparatus  was  always  getting  out  of  order.  He  had  Ijcen  appoinhni 
to  report  upon  the  sanitary  arrangements  at  a  well*known  asylum.  In 
the  examination  he  had  made  he  found  that  three-fourths  of  the  automatic 
flushing  apparatus  were  nut  acting. 

Mr.  W.  M.  Mackisou  (City  Engineer,  Dundee,)  preferred  that  the 
windows  in  asylums  should  have,  not  a  southern,  but  a  western  exposure. 
As  the  prevailing  winds  were  those  blowing  between  east  and  irest,  the 
western  as))ect  was  the  most  salutary.  He  agreed  with  the  author  of  the 
paper  with  regard  to  the  tiling  of  walls.  With  respect  to  the  yentilation 
of  buildings,  he  had  no  faith  in  a])paratus  for  extracting  air,  because  they 
caused  a  draught,  and  a  draught  was  always  bad.  In  a  hobpital  with  whidi 
he  was  connected  they  took  pure  air  from  a  high  tower  and  admitted  it 
into  the  wards  through  an  inlet  ]»laccd  about  G  ft.  above  the  patient's  bed, 
and  also  by  an  inlet  placed  below  the  level  of  the  bed.  Fires  were  of  no 
u/«e  except  to  give  a  cheerful  asi)ect  to  the  wards. 


Construction  and  Arrangement  of  Asylums,  155 

Big  Bobart  Sawlinsou  said  thafc  with  regard  to  the  position  and 
arrangements  for  water-closets  in  asylums,  there  was  necessarily  a  great 
difference  in  different  asylums.  In  some  the  patients  could  be  trusted, 
but  in  others  not.  Some  patients  would  get  their  hands  down  into  the 
pan  if  they  could.  Such  patients  should  be  specially  provided  for.  With, 
regard  to  earth- closets,  which  the  Crovernment  wanted  to  see  introduced, 
■generally  there  was  again  trouble  with  the  class  of  what  were  called  '*  the 
dirty  "  patients,  who  smeared  everything  within  their  reach.  They  had 
tried  railing  round  the  Koat,  with  a  10-ft.  fall  l)olow,  so  that  such  patients 
could  not  get  at  the  excreta,  ]jut  thoy  found  that  more  watei*  was  wasted 
in  cleansing  and  keeping  clean  the  apparatus  than  flushing  apparatus 
would  liave  required.  Many  years  ago  at  Wakefield  Gaol,  where  the 
prisoners  were  treated  on  the  separate  and  silent  system,  there  was  a 
great  outbreak  of  typhoid  fever.  The  result  of  an  examination  by  mediisftl 
experts  was  an  utter  condemnation  of  the  whole  building,  root  and  branch. 
After  a  brief  examination,  he  found  on  eiich  side  of  one  end  of  a  dividing 
wall  a  pan-closet,  each  closet  being  connected  with  the  sewer  by  a  4-in, 
pipe,  running  straight  down  the  wall  into  the  sewer,  which  was  never 
cleansed  nor  flushed.  Tlie  criminals  found  out  that  by  lowering  the  trap 
or  pan  and  holding  their  heads  down  over  the  container  they  could  con- 
verse throngh  the  closets  with  the  prisonera  on  the  other  side,  but  wbile 
doing  so  they  were  breathing  the  sewer-gas,  and  hence  the  outbreak  of 
typhoid  fever.  He  examined  the  drains,  and  directed  a  4-in.  pipe  to  be 
continued  up  to  the  eaves  to  carry  up  the  foul  air.  He  found  that  the 
drains  could  be  kept  clean  by  flushing.  The  governor  of  the  gaol  invented 
a  pun  which,  by  means  of  a  4-in.  lip,  rendered  it  impossible  for  a  pi'isoner 
to  get  his  hand  down  or  to  remove  the  trap.  These  alterations,  though 
simple  and  inexx»ensive.  were  effective,  the  infection  disappeared,  and  the 
authorities  were  spared  the  great  expense  of  a  new  prison.  The  flushing 
tank  was,  he  felt  bound  to  say,  one  of  the  greatest  inventions  of  modern 
sanitary  science,  and  it  owed  its  progress  more  to  Mr.  Rogers  Field  than 
to  any  other  sanitarian.  The  fame  of  the  invention  would  long  outlive 
the  inventor.  The  benefit  of  a  circulation  of  air  could  not  be  over- 
estimated. At  night  his  window  was  open  (with  Venetian  blind  down), 
and  he  thanked  God  that  no  window  he  ever  knew  of  was  air-tight. 
Windows  with  6-in.  beads  at  the  bottom,  so  as  to  allow  of  being  opened 
at  the  meeting-rail,  were  no  danger  even  in  winter.  The  air  in  rooms 
provided  with  them  was  always  sweet. 

Mr.  S.  S.  Statham  naid  he  was  glad  to  hear  the  remark  with 
regard  to  the  admission  of  air  at  the  lower  part  of  the  room,  and  he  rose 
to  support  it.  In  admitting  air  at  the  top  they  were  opposing  natural 
action,  but  in  admitting  it  at  the  bottom  natural  action  was  helped. 
Fouled  air  always  had  a  tendency  to  find  its  way  to  the  top,  and  to  bring 
the  fresh  air  from  the  top  was  to  bring  it  through  the  stratum  of  fouled 
air,  syme  of  which  it  would  drag  down  with  it. 

Xr.  Blair  (Borough  Surveyor  of  Bootle)  said  there  were  two 
well-known  plans  of  ventilation,  the  first  being  that  by  which  the  air  was 
extracted  from  the  top ;  and  the  second  that  by  which  it  was  extracted 
from  below.  He  had  experience  of  two  police-courts  in  which  these  plans 
had  been  respectively  carried  out.  In  the  first  case,  where  the  air  was 
extracted  from  the  top,  the  result  was  good  when  the  coui*t  was  empty ; 
in  12  minutes  the  air  was  entirely  changed.  But  when  the  court  was 
crowded  the  case  was  altered.  The  air  very  soon  began  to  smell,  even 
near  the  bench.  In  the  other  court,  which  was  supplied  with  Tobin's 
tubes  placed  at  the  top,  there  was  never  a  smell.  The  extraction  of  foul 
air  from  the  floor  was,  in  his  opinion,  the  best  plan. 
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\  Xftckuion  (Daiidce)  added  that  ho  had  liecn  led  to  adopt  a 
mixed  system,  combining  the  two  principles.  If  he  pat  in  pure  air,  he 
was  sure  of  obtaining  an  advantage,  bnt  if  he  extracted  air»  he  might  take 
ont  pnre  air  with  the  impure. 

Dr.  Greene,  in  reply,  said  he  agreed  with  Dr,  Saunders  as  to  the 
importance  of  a  site  which  would  afford  the  chance  of  a  good  water  supply. 
Tn  answer  to  Professor  Banister  Fletcher,  he  said  double- sash  windows* 
were  objectionable  when  blocku  had  to  be  used,  but  when  the  window 
itself  was  double  there  was  no  necessity  to  use  blocks.  The  air-pipe 
referred  to  opened  into  the  chimney  at  the  base. 

Mr.  6.  T.  Hine,  in  replying,  said  two  points  which  had  been 
referred  to  ought  to  have  a  word  in  reply.  When  Mr.  Mackison  advocated 
wards  with  a  western  aspect  rather  than  those  facing  the  south,  he 
probably  had  in  mind  a  fever  hospital.  In  building  a  hospital  where  the 
patients  were  always  in  bfrd,  wind  was  a  more  necessary  element  than  sun, 
but  in  lunatic  asylums,  sunshine  was  a  necessity  if  a  cure  was  to  be 
effected.  The  patients  would  be  up  and  about,  and  opportunities  should 
be  givan  for  exercise  at  all  hours  of  the  day  in  the  open  air.  In  lar^ 
buildings,  such  as  the  Clay  bury  Asylum,  they  should  be  glad  to  get  any 
outfciide  aspect,  cast,  south,  or  west,  but  if  the  principal  front  was  to  the 
south,  they  must  have  east  or  west  as  well.  The  other  point  had  reference 
to  the  vexed  question  of  how  air  ought  to  be  admitted  into  a  room.  All 
depended  upon  the  system  adopted.  If  they  trusted  to  nature,  the  proper 
point  to  extract  from  was  the  top  of  the  room.  He  had  studied  the  question 
for  many  years,  and  had  made  extensive  experiments.  When  the  question 
of  inlet  ond  outlet  flues  was  first  before  him,  he  was  as  sceptical  as  a  good 
many  of  those  present.  While  building  large  board  schools  for  1,100  or 
1,200  children,  he  ha<l  determined  to  try  extraction  from  the  top  in  one 
case,  and  extraction  from  the  bottom  in  the  other.  He  did  not  employ  the 
Blackman  fan,  but  something  adapted  f-o  effect  the  same  purpose.  It  was 
obvious  that  if  mechanical  power  was  em{)loyed  to  force  air  into  a  room, 
if  the  room  were  warmer  than  the  surrounding  atmosphere,  the  warm  air 
would  rise  to  the  top  of  the  room,  and  half  of  it  might  escape  without 
mixing  with  the  sniTOunding  air,  just  as  water  might  be  forced  through 
a  lake,  leaving  the  great  mass  of  the  water  in  the  lake  stagnant. 

Sir  Arthur  BlomfiMd  referred  to  a  matter  which  had  come  1>efore 
another  Section,  and  which  required  to  be  dealt  with  at  once.  On  the 
previous  day  a  resolution  had  been  proposed  in  the  Section  of  State 
Hygiene  which,  in  his  opinion,  more  pro|>erly  belonged  to  the  Architectural 
Section.  It  was  a  question  with  regard  to  the  education  of  architects. 
That  section  had  passed  a  resolution  in  favour  of  the  statutory  examination 
and  registration  of  architects.  It  appeared  to  him  that  such  a  resolution 
should  hav9  been  at  once  referred  to  that  Section. 

Dr.  Sykes  then  proi)08ed  the  following  Eesoluiwn,  which  was 
seconded  by  Mr.  Ernest  Turner,  F.R.I. B.A.,  and  supported  by  Mr.  Rogers 
Field,  C.B.  :— 

"  J'he  nieniber.s  of  the  Architi'ctural  Section  de.sire  to  consider 
the  resolution  adopted  by  <he  S(»ction  of  State  Hygiene  approving 
of  the  statutory  examination  and  registration  of  architects,  before 
the  definite  adoption  of  the  resolution  by  the  Congress.  They 
are  of  opinion  that  this  quehtiou  should  have  been  referred  to 
Section  VI.,  '  Architveture  in  Kehttion  to  Hygiene.' 
Ihe  i*esolntiou  was  put,  and  carried  unanimoasly. 


>  >> 


I  N  I)  E  X, 


30 


39 


70 


34 


A. 

President  (Sir  Arthur 
I)  -  -  .7 

ons  for  supply  of  fresh, 
fht  to  dwellinor  rooms  - 
Professor),  remarks  on 
rol  of  the  construction 
ag  houses 
),  remarks  on  sanitation 

2S  -  -  - 

ts  to  Metropolitan  Build- 
1878  ami  1890     - 

re  in  relation  to  hygiene, 
mr  W.  Blomfield.) 
neliings,  London  County 
(  regulations  for    - 
model  byelaw's   regu la- 
ding of  - 

Parisian,  principal  causes 
iilary    state  of.    (Emilc 

.)  -  - 

publique,  action  de  T, 

lUX  habitations  ouvriercs 

les  -  -  - 

arrangement    and   con- 

of.     (Kicbard  Green.)  - 

^emcnt  of  wards  in 

fication  of  patients  in     - 

ruction  and  arrangement 

T.  Hine.) 

ig  of  apartments  in    -  148, 152 

ion     of    adminihtratiTe 

jnt  in     - 

Councillor),  remarks  on 

three  storeyed  tenements 

•eople     -  -  - 

remarks  on   local   isola- 

pitals  as  opposed  to   a 

io«pital  -  •  - 

remarks   on    famishing 

rom  central  difftricts  ftpr 

and  {Mfwer  in  towns  and 


37 


81 


84 

139 
147 
147 

145 


I5f» 


121 


138 


*e,  canse  of  hygr«ifn#drie 

in  -  -  - 

of  meehanioal  changi^ 

•  •  ^ 

ler  Stadte,  hygi#^s^he 
itxe  f6r  die  Erwtntermmf^ 
inneren.     (4,Sihhhfm,) 


45 


U 


4$ 


17 


Pngo 
89 

88 
118 
155 

31 


B. 

Bakehouses  Regulation  Act,  provi- 
sions  of  - 

,  workrooms,    iStc,    insaniUtry 

condition  of,  in  Paris.  (F.  Hou- 
hon.)       .... 

Beekwith  (II.  h.),  remirks  on 
blocks  of  dwellings 

Blair  (Mr.),  remarks  on  construe- 
tion  and  arrangement  of  asylums 

Blashill  ('ITiomas),  Control  <if  tho 
construction  of  dwelling-housi'S  - 

remarks  on  h^gicnische 

(iruadsHtze  fiir  die  Krweiterung 
und  den  inneren  Ausbau  dor 
Stiidte     .... 

remarks    on    two    and 

three-storey  el  tenements  for  tho 
people     -  -  -  • 

Block  dwellings 

Blomfield  (Sir  Arthur),  on  a  reso- 
lution with  regard  to  the  fduch- 
tion  of  architects 

Presidential  address 

remarks    on    foni«  in- 
sanitary superstitions   in  houst!' 
'       building  ... 
I   Boni   (K.),  remarks  on   two  and 
three  stor»'ycd  tenementH  for  the 
people     -  -  -  - 

i  ^—  remarks  on  the  control 

I       of  the  cofistmcti^m  of  4w<'llfng- 

houses    .  '  -  '        H) 

I   Iknihon  ( V. ),  remarks  tm  sanitation 

fff  theatres  -  •  -        71 

—  The  insanitary  comlitfona 

(4  wiftkruomn,  bakehf/iMwrs^  Ue,f 

in  Paris  -  -HA 

Browne  (lAitiuft),  remark*  io 
rtf!;ply  Ut  dtpewfum  im  s^nifatiofi 
of  theatres  -  -        7J 

— «—  —  —  Hanitati/m  tA  i\w.niftm    •        M 

IWy^Htn  (H.  T,)f  r^fwarks  tm  th^ 
rjmiftA  of  i\m  emtnUttttlUm  trl 
4w«llM»g'h'/ffs««i «  '  '49 

\Uw}t»n  (W.  V.)t  ffinarks  tm  ^pttr 
mtr  la  c^nml'tlnli^rtt  UyifU>fAt^ti4i  4#s 

\i»iiM\n%%  Ah,  M*^ifffptfUin9t,  \nttU 

n4t  n^i  ^A 


31 


121 
103 


150 
7 


77 


117 


158 


Index, 


Buildin/r,  structural  conditions  of  a 
habitable,  necessarj'  to  health 

Burial  Grounds  Act,  Disused,  of 
J884        -  -  .  . 

Burroughs  (S.  M.)»  On  furnishin|r 
steam  from  central  districts  for 
heating  and  power  in  towns  and 
cities       -  -  ,  _ 

■  remarks    on    two    and 

three  store) cd  tenements  for  the 
people    -  -  -  - 

remarks  in  reply  tD  dis- 
cussion on  furnishing  steam  from 
central  districts  for  heating  and 
power  in  towns  and  cities 


J'age 


D. 


C. 

Cacheux  (£mile),  £tude  sur  les 
principales  causts  d'insalubrite 
des  habitations  ouvrieres  pari- 
siennes    -  -  -  _ 

Cameron  (Spottiswoode),  remarks 
on  paper  sur  la  constitution 
hygienique  des  murs  d*habit4i- 
tion         -  -  .  - 

Casings,  insanitary  superstitions    - 
Chemin   de   fer,   action   des    com- 
pagnies  de,  relative  nux  habita- 
tions ouvri^rcs  parisiennes 

Cistern,  the,  an  insanitary  super- 
stition -  -  - 

Closets,  situation  of,  in  theatres 
Collins  (H.  IL),  remarks   in  dis- 
cussion   on    paper   sur   la   con- 
stitution   hygienique    des    murs 
d^habitation 

— remarks  in  discussion  on 

some  insanitary   superstitions  in 
house-building    *  .  . 

remarks    in    discussion 

on  two  and  three  storeyed  tene- 
ments for  the  people 

— remarks  in  discussion  on 

0|>en  spaces         -  -  . 

— — remarks  in  discussion  on 

the   control  of  the  construction 
of  dwelliufr-houses 

Curtains,  an  Insanitary  supersti- 
tion - 

Cuypers  (P.  J.  H.),  Sur  I'euiploie 
des  fondations  dur  sur  pilotis 
pour  les  habitations 


33 


13 


PV 


43 


UK 


45 


81    I 


50 
73 


84 


7.i 


62 


51 


119 
IG 

42 
74 

51 


Day  (Alderman  Krnest),  remarks 
in  discussion  on  local  isolation 
hospitals  x\»  opposed  to  a  ccntrul 
hospital        -  -  -       138 

Death-rate,  cause  of  dticrease  in, 
in  United  Kingdom         -  -        12 

l>iagrams  illustrative  of  the  sanita- 
tion of  theatres.     (K.  Turner.)    -65-69 

Diseases  calling  for  isolation 

Dolan  (Dr.),  remarks  in  discnssion 
on  sanitation  of  theatres     - 

Drainage  of  soil  that  is  natunillj 
damp,  model  byelaws  regulating 

Drains,  advantages  of  four-inch 

,     four-inch    vermis    nix-inch. 

((>.  M.  Lawford.) 

,  objections  to  six-inch 

Dwelling  houses,  control  of  the 
construction  of.  (Thomas  Bias- 
hill.) 

Dwellings,  block,  for  the  industrial 
classes.     (John  F.  J.  Sykes.)      - 


124 

71 

34 
79 

78 


33 


102 


E. 

Klliott  (\V.  N.),  remarks  in  discus- 
sion on  the  control  of  the 
construction  of  dwelling-houses  - 

Emden  (Walter),  remarks  in  dis- 
cussion on  sanitation  of  theatres 

Epargne,  action  des  caisses  d',  de 
Paris  relative  aux  habitations 
ouvrit^res  parisioimes  - 

Krweiterung  der  Stiidte,  hygienische 
(4rundsntze  fiir  die.  (J.  Stab- 
Ih'U.)  -  ,  . 

und   tier  innere   Ausbau    der 

Stiidte,      allgemeine      Aufgabe. 

(J.  Stiibben.)  -  -  17,18 

Amtliche  Maassnahmen. 

(J.  Stiibben.)      -  -  -17,24 

Gesetzgebung.  (J.  Stilb- 

lH?n.)  -  -  -  18,80 

,  hygienische    Brfordcr- 

nisse.     (J.  Stiibben.)  -        -17,21 


42 
71 

84 
17 


P. 

Feiiger  (Professor),  remarks  on  the 
presidential  address 

Few  (Ucv.  C.  K.),  Local  isolation 
hospitals  as  opposed  to  a  central 
hospital  -  -  -  - 

,  remarks  in  reply  to  dis- 

ou>sion  on  local  isolation  hos- 
pitals as  opposiHl  to  a  central 
hospital  -  .  . 


11 


18S 


139 


P"ge 
Field  (Kogern),  rtmaiVn  in  dis- 
ciistioii  on  paper  un  hygieniicbe 
Grandsfttic  ftir  diu  Knreiteriiiig 
und  ilpn  innereii  AuAbnii  der 
Stftdto     -  -  -  -        31 

,  reraarkii  in  dierusKion  on 

[Mper  ou  opeD  Kpacei      -  -         IB 

,  remurlu  in  discussion  on 

connlructiun  and  arrangoment  of 
wtylums  -  -  -  -154 

Fire-watch  nt  theatres  -        -        61 

Fletchn  (BniiiKtci),  remarks  in  dix- 
cnsnon  on  yttputt  Oil  constrac' 
tjon  and  nmiiigi^nient  of  axjIuntH  IM 
FoabrookF  {.Dr."),  remarks  in  dia- 
cuBsion  oil  local  iKoltition  hot- 
pituls  as  opposed  to  a  central 
hospital        -  -  -      137 


Ot^nlei 


G. 

Metropolitan,      I'ublic, 

,\--.ocinii')ii  wiTkof       - 

,  iiublic  in-FCR<lly  for  - 

Gely  (.Andro) 

Godwin  (E.  W.),  on  dress   in   iis 

T«lnlion  to  health  and  ulimatu     - 
Gould  <Engd  H.  1,.      remarks  in 

discuoion  6a  opcn  tpotits 
Grc«ie-(l)r.>,  remarks   n  teplj  to 


diNcu 


mil,*!- 


3de> 


arriingement  of  ahjliii- 

,  'i'hr   arrangement  and 

constructlou  urtu>yliiins    - 
Crim-'hnw  (Dr.)    remarks   in   dis- 

cniiionoii  tuoiiiidilirn.-  sWrejeil 

tenemeDts  fur  (he  ]it>o|iIe    - 
Grounil-)ur,  Temarhs  on.  bj  Edirin 

T.  Hall  .  -  -  - 

GrnberfrrofMnor  T.  v.),   remarks 

in  diiemsion   on    paper   snr  la 

eonntltntion       hjgteniqne      ties 

nun  d'hnbitntion 


Habitationa  i  boa  niarch£,  hygiene 

den  groupea  d'.   (Charles  Locos.) 

k   bOD    maruhi^.    In     soci^ 


,  l'cmp1oi>>  des  foodationi  (ur 

piloiiBpoiirW(P.J.H.Cpjpers.) 

ouTiiireB  de  Pasaj-Auteiiil 

ooiri^ras     parisiennes.      (fi. 

Caclwni.)   - . 


Page 
Hall  (Rdwio  T),  renitrhs  in  dis- 
cussion on  (he  control  of  the 
coiutroelion  of  dvelling-honses  -  41 
HoDnam  <(  1 1  llorl,  remarks  in 
rlHcuHSioii  '  II  some  inHunitary 
"ipi  tslifiwn-  III  honse-biiildiiig  77 

rcmurka  in  discussion  Oil 

1*0  and  three  storejedtenementti 
for  the  people        -         •  -      1 18 

Health   Acta,   Public,  Amendment 
.   Act,  1S9U,  iirovisioDRof    -         -       114 

,  Public,  Act  -  -  3S,  34,  93 

,  Pnblic,      Amendment      Act, 

with  respect  lo  building  I^sla- 
lion  -  -  -        48 

Healhcot«    Hospital,    Leamington, 
drainage  nod  water  supply  .       igl 

,  Leamington.    (KeithD. 

Yonng.)       .  .  -       la: 

.      I^eaminglon,    Ward 

block  -  -       130 

Heating,  advantages  of  syttem  for 
fTiTinshiii;!    slfuHi    from    central 

in   towns  and  cities,  on  fur- 

■liHliiiig  sleiiiii  from  ceiilral  dit- 
tricts  for,     (S.  M.  Burroiighe.)  -         43 

Hine    (,G.    T,),    Conilrnction  and 

i.rrangcmrnl  ofjiKjtiiiii-      -         -       145 

,   remarks   in   reply  to 

discussion  on  conalrnelion  and 
arrangement  of  asylums     •        -      156 

Holly  system  of  supplying  steam  to 

towns,  &c.  -  .  -  4S,44 

Holmes    (Mrs.    Buil),    On     open 

spaces  -  -  -        II 

H.iines,  i-ollage,  for  the   indttsirial 

e!iL~M's.     (It.  Plumhe.)    -  •        96 

Hi'o[>er   (Mr),  remarks   on  block 

baildings  .  •      118 

Hospital,  cost  of  a  central 


ic  ot  f< 


I  lit  poi  tuble 


135 
136 


Hospitals,   English   isolation.     (U. 
Thorne  Thome.) 

,    pilent  ft    prnvisioii    to    be 

loade  fur  isolation 
,  isolation,  allotment  of  bed- 

— ,  — ",  buildings 

.  local  isolation,  as  opposed  to 

a  ceutral  bospital.     (C.  E.  Few.)       113 


■liible 


,  site  of  iBolalioii 

Hospital,  the   Hvathcole,  Leaming- 
ton.    (Keith  D.  Young.)    - 


133 
125 


100 


In  'Ir.v, 


House-hiiildiug,   insanitary    super 
stitions  in.     (H.  II.  Statliani.)     - 

Houses,  isolated,  of  two  storeys 
only,  the  eonnnercial  jxissibility 
of,  in  I^ndon         -  - 

Hj'giene,  urchitecturc  in  relation 
to.     (Sir  Arthur  W.  Blonifield.)  - 

Hygiene  des  groapcs  d*babitations 
i\  bon  niarche.     (Charles  Lucas.) 


I. 

Industrial  classes,  cottage  hoii»es 
for.     (R.  IMunibiv) 

Industriels,  action  des,  relative 
aux  habitations  onvrieres 
parisiennes  .  -  _ 

Isolation,  diseases  calling  for 


J. 

.Teaftreson  (Mr.),  remarks  in  dis- 
cussion ou  local  isolation  hos- 
pitals us  opposed  to  a  central 
hospital  -  -  -  - 

Johnson  (B.),  remarks  in  dis- 
cussion on  oi)en  spaces 

Jones  (Rev.  Harry),  remarks  in 
discussion  on  the  coutrol  of  the 
construction  of  dwelling-houses  - 


L. 

Luwfoixl  (G.  M.),  Four-inch  drains 
versus  six-inch  drains  • 

Light,  provisions  for  the  supply  of 
fresh  air  and,  to  dwelling  nwms  - 

Lodging-houses  /Vet,  (Common 

Lodging-houses,  common,  accom- 
modation of        - 

,  conmion,  chief  con- 
ditions under  which  allowed  to 
bi^  carried  on       - 

,  common,  inspection  of  - 

,   common.     (I*.  Gordon 

Smith.)  -  -  - 

•,  common,  separation  of 


l»a<rc 


7*> 


Page 


sexes  in 

,  common,  table  showing 

extent  to  which  the  system 
prevails  in  certain  provincial 
towns  -  -  - 

'        ,  common,  ventilation  of  - 

— ,  wanning  of         -  - 

London  30  years  ago  and  to-day     - 


110 


32 


96 


84 
124 


137 
16 

41 


39 


32 
11 


78 

36 
Ul 

94    I 

93 
93 

90 

96 


LoiigstuflT^li.  R.),  remarks  in  dis- 
cussion on  the  control  of  the 
construction  of  dwelling-house?  - 

Lucas  (Charles),  Hygiene  des 
groupes  d*  habitat  ions  k  bon 
marehc         ... 

,  on  pn*sidential  address  - 

M. 

Mackison  (W.  M.),  remarks  iu  dis- 
cussion on  coDstructioD  and 
arrangement  of  asylams  -  155,156 

Manchester  building  byelaws, 
provisions  of       - 

Meath,  Earl  of,  paper  on  open 
spaces  read  by    - 

Metropolitan  building  bjclaws, 
requirements  of       -         - 

Mortality,  average  rat«  of,  in 
London  .  -  .  . 

average  rate  of,  in  Paris 

Murs  d*habitation,  sur  la  constita- 
tion  hygienique  des  (£mile 
Trelal.)  -  -  -  -        45 


N. 

Nasmyth  (Dr.),  remarks  in  dis- 
cussion on  local  isolation 
hospitals  as  opposed  to  a  central 
hospital  .... 

Nevill  (Ralph),  remarks  in  dis- 
cussion on  paper  sur  la  constita- 
tion  hygienique  des  mars 
d'habitjition         ... 

remarks  in  discussion  on 

some  insanitary'  superstitions  in 
house-building    .  .  . 

, on  two  and  three- 


92 
95 
95 
48 


storeyed  tenements  for  the  people 
Newsholme    (Dr.),    ou    the    vital 

statistics  of  block  dwellings 
Noel  I'nrk,  account  of  estate  of 

o. 

Open   Spaces  Acts  of  1877,  1881, 
1887,  and  1890    - 

P. 

Pain  (Coard  S.),  remarks  in  dis- 
cussion on  the    control    of  the 
construction  of  dwelling-houses  - 
,  '*  Pavilion  *'   principle   in   building 
asylums     -...<. 


35 

11 

35 

81 
81 


13: 


50 

76 
117 

113 

98 


IS 


39 
146 


Philanthropie,  oclioD  An  1b,  [elallv« 

aiix         hsbitatiuii''        ouvrii^res 

Hlolin,    IVuiiiloii?    des    foadalioos 

flur,  pour  It^  habits  I  in  114.      (P.  J. 

H  Cuyiwr*.) 
Tlucibe  fliotvltinilj,  CoIIagK  homes 

for  ibe  iodiistri&l  eludes     • 
remarks  Id  dii'ciigsioii  on 

two  and  (hree  itoreyed  lenemtiita 

for  ihe  people 
Fui>iiluii';ii,  :miiiii»I  iucresve  of,  in 

large  Uiiropuui  touriii     - 
FoweiB  Act,  the  London  Cuunuil, 

(jenenil,  proi'uiions  ut 
Prcuilei^att  i, Colonel),  reiunrki  ]u 

discugsion    on    eouie   iusniiiiury 

su|jer.>iilioua  in  bouse-buildiii);   - 
PresidrnilHl  aildresa.     (Sir  Artliur 

W.  Blomfieid,)   - 


a  (Sir   Kobert),  remnrkii 


■rmngeaKnt  of  aajrliimH     - 
Refufie,  requirvmentB  of  the  moild 
bfrlaws  for  the  removal  of,  from 

struclnnil  raeitsiires  iiecesmrj 

fjr  (he  reniovul  of,  from  himsea 

HU-htidsoii  (Dr.  B.  W.),  on  aiuii- 
tnry  reform  in  relntlun  lo  the 
fine  iirl» .  -  -  - 

Robinlon  (It.  A.),  remarks  ii 

cenlnil  dulrictK  far  lieuling  nnd 
power  in  toirns  nod  cillci 
Rom  (J.  Maxwell),  remarku  io 
diaciitsion  on  local  jsotalion 
bii^liitubi  an  opposeil  to  a  central 
hoipilal  .  -  -  - 


s. 

SanDden  (Dr.),  remarkii  iu 
cusxioD  on  conitructioQ 
arrangement  of  a»-)liimi     - 

Seddoa   (Col.),    remarkx    in 


Seddon  (J.  P.),TomHrk>  in  dineua 
siou  on  two   and  three  atorejed 
i  tvnemealH  fur  Ihe  people 

"  Skirlings,"  an   iasnoitar;  saper- 

Slaier    (John),    remark*    in    dlg- 
uDssioQ  on         hygieiiiwhc 

;  GrunilnStM  fur  die  Erweiterung 

und    den    iuoeren    Anabau    iler 
IJtadtB     .... 
j    ,  Smith     (P.    (jurdon),      Coiuinon 
lodging  bonws    - 

I remarks  in  dit^cnaKion  on 

two    aiul     ihree-storeyed    tene- 
,    ,       menta  for  Ihe  people 

Smith   (Nolde).    remarks    iu    dis- 

eussion      on      IvfO    nnd    tbree- 

storuj'Gil  tenements  for  the  people 

I  Siniih   *  Willierforte),  remarks    in 

^nperstilioDii  in  house-building    • 

.   Soeicti«     f^iiviuilus,      aclinn      de.4, 

relaliTO         nnx         hubilntions 

Spaces,  model  bjetaws  regulating 

I  measures  for  (eenriug  open    - 

:  — — .  open.     (Mrs.  Busil  Holmes.) 

I  Speculation,  aetiou  de  Iu,  rtlnlivo 

iiux        habiiBtinns         ouvritre* 

I  f-iridk',  iivffieiiisclie  GrundBii'tie  fiir 
!       ilir  Knicilerunf;  und  ten  iuneren 
I      Ausbau  <]<^r,     (.1,  ijtubbcn. 
I    I  Stutham  (K.  II.),  remarks  in  dis- 
i       cusniou  on  hygiene  di-a  gninpes 

d'hubitations  it  txni  muruhu 

i remarks   in      diacuiMun 

I       on    paper    sur    la    coDstitution 

Iiygiiinique   di's   murs    d'habila- 

remarks  in  discuAsinn  on 

eoostrucliiin  and  arrangeinent  of 
Hsylums  -  -  -  - 

remarks  in  discussion  on 


dis- 

■uj^rbtiliong  in  liouite- building 
tieddcn    (J.   P.)    remarks  in   dl:<- 
cuasion  on  11.11.  Blutlium's  paper 
on  some  iniianitsr]' superHliiions 
in  houw-hiiihliug 


)he( 


of  III. 


of 


:l ling-houses  . 

Ill  reply  10  diiicussion  on 
Hime  insanitary  supentllions  iu 
house  buildlnji;    - 

Some   iuKfinitary   super- 

siitionu  in  houte  bnilding 
Steam   power,  furuishiDg  of,  from 
i^eutml  districts  for   beating  iu 


lurroughs.) 


(S.      M. 


162 


Index. 


Stabben  CJ.)>  Ilygiouifche  Grund- 
tatze  fiir  die  Erweiteniiig  und 
den  iDneren  Ausbau  der  St&dte  - 

Subarbui  villages  - 

Sjkes  (Dr.)>  remarks  in  diseuRKion 
on  two  und  three  storey ed 
tenements  for  the  i>eople    - 

remarks  in  discuwion  on 

the  control  of  the  construction 
of  dwelling-houses 

■    resolution    referring    to 

education  of  architects    - 

Bh)ck  dwellings  for  the 

industrial  classes        .        -        - 

remarks  in  discussion  on 

open  spaces         ... 

T. 

Techner  (Lvdwig),  remarks  in  dis- 
cussion on  hygienische  Grund- 
B&tzc  fiir  die  Krweiteruug  und 
den  inneren  Ausbau  der  Stiidte  - 

Tenement  housi>s    ... 

Tenements,  two  and  three-storeye<l, 
for       the       people.  (TxHske 

Worthington.)    .  -  . 

Theatres,  accommodation  of  - 

— —  closets  in        - 

—  Diagrams  illustrative  of  the 
sanitation  of.     (Ernest  Tiiruer.)- 

heating  of      - 

lighting  of 

-^—  Sanitation 

Browne.)  .  .  . 

situation  of       -  -        - 

Thome  Thome  (R.),  English 
isolation  hospitals 

— remarks  in  discussion  on 

local      isolation      hospitals      as 
opposed  to  a  central  hospital 


of.  (I^ennox 


Page 


17 
104 


123 

42 
156 
102 

16 


31 
103 


114 
CI 
62 

64 
64 
63 

56 
69 

123 


139 


Trelat  (^ile),  remarks  in  reply    • 

— Sur      la       coostitutiou 

hygienique   des  raurs    inhabita- 
tion       •  -  ,  _ 
Turner  (Ernest),  Diagrams  illustra- 
tive of  the  sanitation  of  theatres  - 


V. 

Village,  model  cottage,  description 
of  -  -  -  . 


w. 

Wakefield  (T.  F.),  remarks  in  dis- 
cussion on  local  isolation 
hospitals  as  opposed  to  a  central 
hospital  .... 

Walls,  ability  of,  to  protect  interiors 
from  atmospheric  changes  - 

influence    of,  on    the   indoor 

atmosphere         ... 

Water  and  light,  necessity  for 
supply  of  -  -  - 

While  (Wm.)»  remarks  in  dis- 
cussion on  |>aper  on  hygiene 
des  groupes  <Vhabitations  ^  bon 
marehe    -  -  .  _ 

Workrooms,  insanitary  condition 
of,  in  Paris.     (F.  Bouhon.) 

Worthington  (Locke),  Two  and 
three-storeyed  tenements  for  the 
people    .... 


Y. 

Young  (Keith  D.),  The  Heathcote 
Hospital,  Leamington 


51 


4) 

64 


97 


IS" 
46 
48 
23 


32 

88 

114 


127 


London:   Printed  by  EYRBandSpoTTiswooDR, 
Printers  to  the  Queen's  most  Excellent  Majesty. 


TRANSACTIONS 

OF  THE 

Sclitntir  liitctirational  Con|rMS  o(  Pgjwiif 
iinlr  geiuijjKi|'I)g. 

LoxDoy,  Auuu.rT  10rH-l7TH,   1891. 

Patron  :-HEE    KAJESIT  THE   aUEEH. 
President  :-H.R.H.   THE   PRINCE  OF   WALES,  KO. 


VoiiUME  VII. 


SECTION  VII. 

ENGIITEERIITG  IN  EELATIOIT  TO  HTGIENE. 


KDITED     BY     C.    E.    SHELLY,    M.A.,    M.D., 
Assisted  by  the  Ho.nohary  Skcketaries  of  tbe  Sectic 


L  O  N  D  0  N  1 


PRINTED   BY    EYBE    AND   S  I'OTTIS WOODK, 

V1!E    QUEEys  V 


-  ikh  - 


OFFICERS  OF  THE  SECTION. 

c«o<» 

PRESIDENT. 

Sib  John  Coodr,  K.C.M.G.,  Past  President  of  the  Institution  of  Civil  Engineers. 

HONORARY  PRESIDENTS. 

O.  Bechmann,  Ingenieur  en  chef  du  service  de  TAssainissement,  Professeur  k 

TEcole  Rationale  des  Ponts  et  Chaussees,  Paris. 
Fbanz  Ritter  von  Gbuber,  k.  k.  Hofrath  Professor  am  hoh  Genie  Curse, 

MitgHed  des  obersten  Sanitatsrathes,  Vienna. 
"B.  Hexneberg,  Civil  Ingenieur,  Berlin. 
Prof.  H.  Pacchiotti,  Senateur,  Turin. 

VICE-PRESIDENTS. 

Sib  Robebt  Rawlinson,   K.C.B.,  Vice-President  of  the  Institution  of  Civil 

Engineers. 
Thomas    Hawksley,    F.R.S.,    Past  President    of   the    Institution    of   Civil 

Engineers. 
Jakes  Manbebgh,  Memb.  of  Council  of  the  Inst.  C.E. 
Major  Hectob  Tulloch,   R.E.,   Chief   Engineering   Inspector   to   the  Local 

Government  Board. 
Alex.    R.   Binxie,   Memb.    Inst.   C.E.,   Engineer-in-Chief,  London  County 

Council. 
H.  Pebct  BouLxois,  Memb.  Inst.  C.E.,  Past  President  of  the  Association  of 

Municipal  and  County  Engineers,  City  Engineer,  Liverpool. 
Jakes  M.  Gale,  Memb.  Inst.  C.E.,  Glasgow. 
Lieut.-Colonel  Haywood,  Memb.  Inst.  C.E.,  Engineer  to  the  Commissioners 

of  Sewers  of  the  City  of  London. 
Professor  Hexby  Robinson,  Memb.  Inst.  C.E.,  Professor  of  Civil  Engineering 

at  King's  College,  London. 

HONORARY  VICE-PRESIDENTS. 

C.  Ambt,  Chief  Engineer  of  the  City  of  Copenhagen. 

L.  de  Csataby,  Chief  Surgeon  of  the  Hungarian  Government  Railway,  Buda- 

Pesth. 
A.  Heoener,  General-Director  Machinenbau,  Anstalt  Humbolt  Kalk,  K5ln. 
C  Hebscheb,  Vice-President  de  la  Soci^te  des  Ingeuieurs  Civils,  Paris. 
A.  Hebzbebo,  Civil  Ingenieur  und  Fabrikbesitzer,  Berlin. 
A.   Maclt,    Engineering  Inspector  to  the   Government    Board    of    Health, 

Tasmania. 
G.  Van  Overbeck  de  Meyer,  Professor  of  Hygiene  in  the  State  University, 

Utrecht. 
L.   Paoliani,   Direttorc   Delia  Sanita    Pubblica    del    Regno,    Ministero  dell 

lutemo,  Rome. 
Friedbich  Ritteb  von  Stack,  k.  k.  B^urath,  Civil  Ingenieur,  Vienna. 
M.  SiJMONS,  Civil  Ingenieur,  Rotterdam. 
A.  Thiem,  Civil  Ingenieur,  Leipzig. 
Smile  Tb^lat,  Professeur   au  Conservatoire    national   des   Arts   et   Metiers, 

Directeur  de  TEcole  d' Architecture,  Paris. 

COUNCILLORS. 

JosiAH  CoBBETT  Bbetland,  Memb.  Inst.  C.E.,  City  Suneyor,  Belfast, 
Abthub  Bbown,  Memb.  Inst.  C.E.,  Borough  Engineer,  Nottingham. 
John  Henbt  Cox,  Memb.  Inst.  C.E.,  Borough  Surveyor,  Bradford. 
Spencer  Habty,    Memb.    Inst.    C.E.,   Ireland   (Past    Pres.),  City  Engineer, 
Dublin. 

I    p.  2205.  i^  ^ 


Tvyma.4   Hcvv^,  M-mS    luc   CX.  Rx^sqc^   aai 

AirrvrK  Jviok.  BJL,  Mai^L  Lus.  CX^  Rsrcntek  EanMr.  Salfwi. 
WixzjAjr   Gc^tkt^e    Lav«,  Mfa&L   Ixic.  CX^  Cicr 


A.  R  M'iKrVAU^  li»ik  Iwt.  CX,  Okt  Ea^lMs;  Gitfcov 
WrixjAS  IfjuCKUOS,  F.B,IR.%..,  Ctr  EB^aftwr.  Piiiwii 
ALnocb  EfrVASD  Wmri;  Potu^rik  EEpwcz.  HdL 
CfLUUUBi  Fbog«att  Wikz.  MeK%L  Isa.  CX^  Potu^rik 


A.  IV^.T?rA,  Nei'rTe'.Airt  G«t>«nl  de  b  CSe.  de»  Esax  TEtzBi^er  ec  4e  Im  O. 
G^c^ermkr  4e«  Eaox  Vanites  Ptfv> 

G.  Ejuu,  C'HrBCH,  M.  Am.  Soc  CX^  9,  Nev  Brai»l  Sovcc,  E.C. 

Cakl  Jc'HUX'DAJTsrFZLT,  CoDsol-Gtrncnl  for  $v«deii  and  Xorvrnj. 

K.  A.  Dtlcomtts,  Cofi#al-G«iKnJ  for  Denmaxk. 

Kam  ErrcTDi,  CoDsnl-Geiienl  for  Trnker. 

G.  M.  CvABicL,  Ingcnieiir  en  chef  des  Foots  et  OttOsi^ees,  Fuis. 

L.  Gkstis  Administntioo,  Directenr-GeDnal,  Sociece  Pui«ienDe  dXiitRpri»s» 

Geoersks  de  TimTmnx,  Puis. 
L.  HvDEUf,  BcrpetiUrar  a  l^Eeule  C«ntimle,  Pkm. 
CnETAum  F.  Kkatt  de  LirEKHorr,  As«i«tant  Consol-Gciienl  for  Aoftio- 

Iffin^rr. 
W.  Kt'XXEL,  iHrector  der  Gas  and  Wasser-GeseD^chaft,  Altoon. 
Ia9%:i%  Lechxee,  Coofleiller  Minicteriel*  Dircctenr  de«  Tiavaox  Pablics  de  b 

Vni«  de  Buda-Penth. 
M.  LfXDEK,  Lopecteur-Geoeral  des  Miners  Fans. 
JoxKHEEB  J.  W.  Mat,  Consul-General  for  the  Xetherlands. 
J.  F.  Meteb,  Chief  of  the  Department  of  Streets  and  Sewers,  Copenhagen. 
I>r.  Fraxz  Migerka,  Chief  Inspector  of  Factories  and  Workshops  for  Austritr 

Vi«;nna. 
L.  MfTfrAL',  StadtiMrber  Oberingenieur,  Braunschweig. 
Don  M.  Moxtkjo,  Coojiul-General  for  Spain. 
J.  PiKTy  Mcmbre  du  Jury,  Exposition  Uuivcrselle,  1889,  Paris. 
Maxokl  iia  Silva  Pontes,  Consul-General  for  the  United  States  of  BraxiL 

HOKORART   SECRETARIES. 

Keoinaij>  E.  MiooLETON,  Mcmb.  Inst.  C.E. 

H.  C.  HouNiiLK,  Local  Govemmeut  Board,  S.W. 


TABLE  OE  CONTENTS. 


■«»■ 


Page. 
Presideiitial  Address  --  ---•-7 

Sewage  Disposal  with  reference  to  River  Pollution  and  Water  Supply  -         11 

L'Assainissement  des  V illes  en  Italie  -  •         -  •  -         1 7 

Sanitation  in  India  -  -  -  .-  -  -  -18 

French  and  English  Systems  of  Sewerage  -  -  -  -         24 

The  Removal  of  Sewage  after  leaving  Buildings  -  -  -  -        27 

The  Sanitation  of  a  Mining  Settlement  -  -  •  -  -         81 

Discussion  -  -  ----  -84 

Sewer  Ventilation          -              -              -              -                 .            -  -        45 

Sewer  and  Drain  Ventilation              -  -            •            «            -  -        47 

The  better  Ventilation  of  Town  Sewers  -            -             -              -  -         52 

Discussion            ---                -              --  -58 

Assainissement  des  Villes :  Traitement  des  Eaux  d'£gout  par  les  Proced^s 

Agricoles  ----  ....65 

On  the  Application  of  an  Intercepting  Reservoir  (of  the  type  of  Mouras*8 

fosse)  and  of  a  Peat  Filter  for  Sewage,  to  the  Separate  System  of  Sewerage        74 

Les  Proc6des  d'Assainissement  des  Villes        •  -           -            "            -        84 

The  Wolverhampton  Sewerage  Works                  -  -            -              -        89 

Die  Kanalisation  der  Stadt  Berlin            -              -  -               -                -        9 1 

Water  Supply              -                 -              --  -              --100 

De  la  Distribution  dans  les  Villes  de  deux  eaux  de  quality  difF^rente  par  des 

Canalisations  distinctes  •  -  -  -  -  -       102 

The  Separate  Water  Supply   for  Domestic   and  for  Sanitary  Purposes   at 

Southampton  ...  .  ..  -10i$ 

Discussion        -  -  -  -  -  --111 

L*Hygifene  des  Chemins  de  Fer  et  des  Voyageurs         -  -  -  -       119 

The  Revolving  Purifier  for  treatment  of  potable  waters  by  means  of  metallic 

Iron  -  -  ---  --  -129 

The  Purification  of  Water  by  Rapid  Filtration  -  -  -  -       133 

t)ber  die  Wirkung  der  Electricitat  auf  die  suspendirten  und  gelosten  Stoffe 
der  Abwasser  ----.--.      138 

The  Water  Supply  of  Maritime  Towns  -  -  -  -       140 

On  Maps  showing  the  Area  of  Chalk  available  for  Water-supply  in  the  Central 
and  Eastern  parts  of  the  London  Basin        -  -  -  -       144 

The  Influence  of  Ground  Water  upon  Health  -  -  -  -       145 

Drainage  and  Irrigation  of  Land  in  their  Relation  to  Health        -  -        -       149 

Discussion  -  -  -  -  -  •  -155 

Projets  pour  Talimentation  en  eau  potable  d'une  grande  parte  de  la  France 
an  moyen  de  Teau  des  lais  de  Neuchatel  et  du  L6man        -  -  -       160 

Eindringen  von  Unreinigkeiten  in  Druckwasserleitungen    -  -  -       167 

The  present  state   of    our  knowledge  concerning  the  Self-purification  of 
Rivers  -  -..---       170 

Abktlhlang  des  Wassers  durch  Anlage  von  Kiihlschacten  -  -         -       175 

Discussion        ....  .  .  .      180 


G 

The  Rofiisc  Destructor          -            -            -            .                -            -           •  188 
On  the  Cleausing  of  the  Streets  and  the   Removal  of  Household  Befuso  in 
German  Towns                -              -                -               -                ---'203 

Experiments  in  the  Runiing  of  Iloune  Refuse        ....  205 

Refuse  Burning            -            -                  -            -             -             -                -  210 

How  best  to  dispose  of  the  Refuse  of  large  Towns              -               -                 -  218 

Discussion          -            -                -            -                -                -             -  219 

Muuiciiml  Engineering            ...                -                ...  22S 

Discussion          ...                 -                -            -             -  227 

Die  Typhus -Epidemic  in  Altona  1S91  und  das  fihrirte  Fhisswasscr        -        -  229 

The  Water  Supply  of  India        -            -              .                .            -                 -  2-12 

Discussion      -            -                -                -                -                -            -  250 

Aper^us  sur  TAssainissement  du  Sous-sol  des  Villes                -               -          -  252 

Discussion           -            -                -                ....  260 

Indkx. 


SECTION  VII. 


enghteerikg  is  relation  to  hygiene. 
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Tuesday,  11th  August,  1891. 


The  Chair  was  occupied  successively  by 
The  President,  Sir  John  Coode,  K.C.M.G.,  and 
Professor  Henry  Hobinson,  M.I.C.E. 


♦■•'♦ 


PRESIDENTIAL  ADDRESS 

BY 

Sir  John  Coode,  K.C.M.Gr.,  Past  President  of  the  Institution  of 

Civil  Engineers. 

4.».» 


It  is  my  first  duty,  and  I  esteem  it  at  the  same  time  to  be  my 
great  privilege,  to  offer,  as  I  now  do,  on  behalf  of  the  English  members 
of  the  Engineering  Section,  a  cordial  welcome  to  those  bretluren  of  our 
profession  who  have  come  among  us  from  afar  in  order  to  be  present 
at  this  Seventh  International  Congress  of  Hygiene  and  Demography. 

It  has  been,  I  can  assure  you,  the  anxious  desire  of  the  Organising 
Committee  to  provide  such  pajx*rs  as  will  contribute  to  the  advancement 
of  the  knowledge  of  hygiene  in  all  its  branches. 

Of  both  the  scope  and  the  importance  of  the  subject  with  which 
the  Congress  has  taken  uj>on  itself  to  deal,  there  cannot  surely  be  two 
opinions.  Having  for  its  principal — or  rather  it  may  be  said  for  its 
sole — aim  and  object,  the  preservation,  of  health  (or  in  other  words  the 
prevention  rather  than  the  cure  of  disease)  the  subject  of  hygiene  may 
well  occupy  the  attention,  an<l  claim  the  interest,  of  all  who  desire  the 
welfare  of  the  human  race. 

As  we,  the  British  memlx'rs,  are  well  assured,  it  is  because  the 
object  of  this  gathering  is  one  which  is  in  an  es^K^cial  degree  calculated 
to  benefit  the  community  at  large,  tlmt  it  enjoys  the  patronage  of  our 
honoured  and  beloved  Sovereign  Queen  Victoria,  and  tliat  it  is  supported 
by  the  Presidency  of  the  Prince  of  Wales;  by  his  presence  at  our 
opening  meeting  yesterday  His  Royal  Highness  has  given  personal 
proof  that  be  feels  a  genuine  interest  in  the  success  of  the  cause  which 
we  all  have  at  heart. 
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It  will  not,  it  is  to  bo  hoi)e(l,  bo  dovoid  of  int^rost,  if  I  here  offer  ft 
fow  remarks  on  tho  progress  of  modern  legislation  in  this  oonntr}*  in 
respect  of  sanitary  matters. 

About  the  year  1838  tho  public  mind  of  Great  Britain  became  fir^t 
aroused,  so  to  speak,  to  the  serious  and  growing  evils  arising  from  the 
absence  of  proper  precautions  for  the  preservation  of  the  health  of  the 
<lwellers  in  our  large  towns  and  cities  generally,  and  more  especially  in 
this  Metropolis  in  which  we  are  now  assembled. 

Between  1838  and  1848,  the  question  of  Public  Health  in  the 
United  Kingdom  was  dealt  with  in  the  course  of  frequent  d«»l>ates 
and  discussions  in  Parliament ;  it  also  formed  the  subject  of  inquiries 
by  Committees  and  Commissions.  At  the  end  of  that  decade  these 
investigations  and  discussions  culminated  in  the  establishment  of  an 
entirely  new  Department,  which  was  entitled  the  "  General  Board  of 
Health  "  ;  ten  years  later  on,  that  body  was  superseded  by  an  Act  of 
tho  Legislature,  under  which  the  important  Department  known  as  the 
"  LocJil  Government  Board  "  was  creati»d. 

Many  names  might  be  mentioned  in  connexion  with  the  work  of 
the  two  decades  just  a<lverte<l  to,  but  amongst  them  there  stands  out 
most  prominently  that  of  one  man,  the  late  Sir  Edwin  Chad^-ick, 
whose  untiring  zeal  and  well-directed  labours  contributed  more  than 
those  of  any  other  single  individual  to  the  success  of  this  great  move- 
nuMit,  and  to  the  adoption  of  those  important  mea,sures  which  have 
conduced  in  so  gn^at  a  d(»gree  to  the  improvement  of  public  health  in 
this  country. 

When  speaking  to  a  body  of  civil  engineers,  as  I  have  now  the 
honour  of  doing,  it  would  be  remiss  to  omit  to  mention  the  name  of 
another  gentleman,  whom  wo  have  tho  privilege  of  including  in  oiu*  hst 
of  Vice-Presi<lents ;  I  refer,  of  course,  to  Sir  Rol>ert  Kawlinson ;  his 
eminent  services,  first  in  the  organisation,  and,  secondly,  in  the  direction 
for  many  years,  of  the  Engineering  Department  of  the  Local 
Government  Board,  have  deservedly  received  the  marked  approval  of 
the  Sovereign. 

The  importance  of  a  correct  knowledge  of  the  laws  of  hygiene 
being  granted,  this  importance  becomes  accentuated  in  every  place  where 
human  beings  are  congregated  together  in  considerable  numl)ers,  as  in 
the  case  of  large  towns  and  cities,  the  greatest  and  most  notable  example 
of  which  is  this  mighty  Metropolis,  this  "  City  of  immensity,"  as  it  has 
well  been  called.  Is  there  not  therefore  a  peculiar  fitness  in  the  holding 
of  this  Hygienic  Congress  in  London,  which  contains  the  greatest 
congregation  of  hunuui  beings  tho  world  has  even  seen  ? 

Permit  me  to  mention  a  fact  or  two  which  may  serve  to  give  some 
of  those  whom  I  now  mldress  a  more  exact  idea  of  the  magnitude  of  this 
London  of  ours. 

The  population  of  the  metropolis  is,  in  round  figures,  5,660,000- 
The  vastness  of  this  numl>er  will  perhaps  be  somewhat  better  realised  by 
my  stating  the  fact  that  it  is  considerably  greater  than  the  numbers  of 
the  inhabitants  of  the  cities  of  Paris,  of  Berlin,  of  Vienna,  and  of  Rome, 
all  combined. 
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As  a  matter  which  cannot  fail  to  be  of  special  interest  to  engineers, 
let  us  turn  for  a  moment  and  see  what  has  been  done  in  the  wav  of 
works  that  have  been  execute<l  for  the  special  purpose  of  improving  the 
health  of  London. 

The  main  intercepting  and  principal  branch  sewers  which  have 
been  constructed  for  the  (*onvevance  of  the  sewage  of  London  to 
the  two  outfalls  into  the  River  Thames,  at  Barking  and  Crossness 
respectiveh',  measure  about  80  English  miles,  equal  to  130  kilometres. 

Since  the  year  1856,  when  the  now  extinct  "  Metropolitan  Board 
of  Works  "  was  formed,  there  has  been  expended  on  the  main  drainage 
works  alone  the  sum  of  nearly  6,000,000/.  [120,000,000  marks  or 
150,000,000  francs]. 

As  a  by  no  means  unimportant  factor  among  the  clianges  which, 
in  modern  times,  have  resulted  in  the  better  health  of  our  capital  city, 
a  reference  to  the  supply  of  water  of  improved  quality,  and  in  larger 
quantity,  must  not  be  altogether  omitted.  Up  to  the  end  of  1890  the 
several  companies  (eight  in  number)  liad  expended  upon  works  for 
the  supply  of  water  to  London,  a  sum  very  closely  approximating  to 
15,000,000/.  [300,000,000  marks  or  375,000,000  francs]. 

The  average  quantity  of  water  delivered  last  year  to  the  inhabitants 
of  London,  for  domestic  purposes  alone,  was  24*75  gallons  per  head  of 
population  per  diem,  and  in  point  of  quality  but  little,  if  at  all, 
surpassed  by  that  supplied  to  any  other  city  in  Europe ;  this  water  is 
conveyed  through  pii>es,  the  united  length  of  which  is  about  4,760 
miles.  The  total  volume  of  water  delivered  for  domestic  purposes  only 
in  1890  was  64,000,000,000  gallons  [290,623,000  cubic  metres].  For 
raising  this  large  quantity  the  companies  employed  no  less  than  184 
steam  pumping  engines,  having  an  aggregate  of  21,659  horse- 
power. I  may  here  make  a  passing  remark  with  regard  to  this  large 
(quantity,  upwards  of  21,000  horse  power.  As  you  all  know,  six  hours 
a  day  of  continuous  work  is  good  work  for  a  horse ;  therefore  in  that 
view  this  quantity  might  be  multiplied  by  four,  making  it  80,000  horse 
power.  That  is  not  quite  correct,  because  during  the  night  these 
pumping  engines  slow  down  to  some  extent ;  but  you  may  multiply  the 
21,000  by  three.  Supjx)sing  you  were  to  employ  animab  to  do  that 
amount  of  work  you  would  require  over  60,000  horses  to  pump  the 
water  daily  required  for  London  ;  that  it  is  from  two-and-a-half  to  three 
times  the  number  of  horses  in  the  entire  British  Army,  both  at  home 
and  abroad.  Taking  that  fact  into  consideration,  it  will  assist  in  giving 
some  idea  of  the  labour  involve<l  in  supplying  water  alone  to  this  great 
city  of  ours. 

Ajs  another  illustration  of  the  magnitude  of  London  it  may  be 
mentioned  that  the  streets  and  roa<ls  within  the  Metropolis,  if  placed 
end  to  end  in  one  continuous  line,  would  measure  about  2,500  miles, 
equal  to  the  distance  from  London  to  Land's  End,  and  thence  across 
the  Atlantic  Ocean  to  the  mouth  of  the  Gulf  of  St.  Lawrence  in 
Canada  on  the  west,  or,  going  eastward,  would  extend  across  the  entire 
Continent  of  Europe,  and  l)eyond  the  Ural  Mountains  into  Asia. 
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"Whilst  a<lmitting  that  extensive  drainage  works  have  lieen  exe- 
cuted, and  tliat  hirge  expenditure  lias  l)t»en  ineurretl  for  improving  the 
health  of  London,  it  cannot  yet,  by  any  means,  he  Sin<l  that  all  has  l)een 
done  which  might  be  done  in  this  chrection.  Nor  will  it  be  possilde  to 
^.xy  as  much  iis  long  as  the  sewage  of  the  Metropolis  is  allowetl  to  flow 
into  any  part  of  the  Thames  without  previous  purification  by  the  most 
perf(»ct  method  as  yet  known,  i.e.,  by  l)eing  filtered  through  land.  The 
only  alternative  would  seem  to  Ik*  the  conveyance  of  the  sewage  to  the 
sea  coast  Ijeyond  the  mouth  of  the  (?stuary  of  the  Thames. 

Xevertheless,  and  notwithstanding  the  rmmi  which  exists  for 
further  improvement  in  the  disposid  of  its  sewage,  the  reduction  which 
has  Ix^en  brought  about  in  the  death-rate  of  London  in  mo<iern  times  is 
as  noteworthy  as  it  is  satisfactory.  A  few  facts  will  show  the  benefits 
that  have  accrued  from  the  better  understanding,  and  the  moix?  effectual 
application,  of  the  laws  of  hygiene  in  our  Metropolis. 

In  the  latter  half  of  the  ITtli  Century  the  average  mortality  of 
London  is  said  to  have  been  not  less  than  80  per  1,000;  at  the  end  of 
the  18th  Century  it  had  dropped  to  50  per  1,000 ;  in  the  decade  ending 
in  1850  it  was  25  per  1,000;  in  that  ending  in  1870  it  was  240  per 
1,000;  whilst  in  that  ending  in  1890  it  had  further  fallen  to  19-8  i>er 
1,000. 

It  is  gratifying  to  note  that  for  the  year  1889,  taken  per  se,  the 
rate  was  as  low  as  17*4  per  1,000,  and  there  is  no  reason  for  supposing 
that  it  would  not  have  been  ecjually  low  for  the  yeiu*  1890,  had  it  not 
been  for  the  unfortunate  epidemic  which  then  prevailed,  in  consequent 
of  which  it  rose  in  1890  to  the  same  proportion  as  that  at  which  it  stoo<l 
in  the  early  part  of  the  last  decade,  viz.,  20*3  per  1,000. 

In  the  opening  part  of  this  adtlress  it  was  stated  that  it  hatl  been 
the  anxious  desire  of  the  Organising  Committee  .to  provi<le  on  this 
occasion  such  papers  as  would  contribute  to  a  further  knowledge  of  the 
subject  of  hygiene  ;  I  will  now  only  add,  in  conclusion,  that  as  far  us 
regards  our  own  particular  section,  we,  speaking  on  behalf  of  the 
Engineering  Committee,  have,  in  this  respect,  endeavoured  to  fulfil  our 
part,  and  have  also  made  arrangements  for  your  inspection  of  works  of 
professional  interest  from  a  hygienic  point  of  view. 

We  trust  that  th(»  pai)ers  to  be  read  and  discussed,  and  the  visits, 
which  have  been  organised,  will  prove  to  be  not  altogether  un instructive, 
and  that  they  wiU  result,  in  some  degree  at  least,  in  furthering  the  aim 
and  object  of  this  International  Congress,  i.e.,  the  advancement  and 
diffusion  of  sound  and  useful  knowledge  relating  to  the  all-important 
subject  of  sanitary  science. 
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Sewage  Disposal  with  Beference  to  Biyer  Pollution  and  Water 

Supply. 

BY 

Professor  Hexry  Robinson,  M.  Inst.  C.E.,-  F.G.S.,  F.R.M.S. 


Too  <!jreat  stress  cannot  be  hikl  on  the  necessity  for  effectually  and 
promptly  reuioying  the  excreuiental  and  other  refuse  from  the  midst  of 
the  communities  producing  them.  In  an  International  Congress  it  may 
be  desirable,  howeyer,  to  siiy  that  great  care  is  required  not  to  apply 
indiscriminately  the  systems  which  haye  been  found  suitable  to  this 
country  or  to  western  habits.  It  is  yery  doubtful  whether  to  centres  of 
population  in  eastern  countrii's,  the  water-closet  system  is  applicable ;  in 
many  cases  it  is  quite  unsuitable.  The  traditions,  climate,  habits,  or 
religious  prejudices  of  oriental  races  render  impossible  the  application  of 
systems  which  haye  been  successfully  adopted  in  the  west.  The  wide 
diversities  of  race  in  the  centres  of  populations  under  British  rule  call 
for  special  care  in  providing  appropriate  remetlies  for  the  terribly 
insanitar>'  state  in  which  vast  numbers  of  our  fellow  subjects  now  live, 
and  in  avoiding  the  mistake  of  applying  remedies  which  may  prove  to 
be  worse*  than  the  evils  thev  are  intended  to  remove. 

It  is  of  the  utmost  importance  that  the  sewerage  of  towns  in  the 
future  should  be  carrie<l  out  in  the  light  of  the  experience  that  has  been 
gained  in  the  past,  and  that  the  sewers  should  be  designed  to  remove,  and 
not   retain,   the   foul   matters   that    are    deliyere<l    into   them.     It    is 
considered  to  be  impossible  to  accomplish  this  if  the  sewers  are  made  of 
a  size  to  carry  off  the  bulk  of  the  rainfall.     During  long  periods  of  dry 
weather,  the  sewers  retain  much  of    the  solid  matter,  which  deposits, 
decomposes,  and  evolves  unhealthy  and  filthy  smells.     This  was  recently 
experience<l  in  many  parts  of    the  metropolis  after    the    late   winter 
drought.     The  exist(»nce  of  such  a  state  of  things  in  hot  climates  would 
be  disastrous  to  he^dth.     Relief  sewers  to  meet  the  conditions  that  occur 
<luring  heavy  rainfall  it  is  thought  should  be  more  relied  upon  than  is 
now  the  case,  so  as  to  enable  the  sizes  of  the  .sewers  to  be  made  sufficient 
for  .sewage  pro^jer,  and  to  avoid  their  being  sewers  of  deposit,  which  they 
too  often  are.     Sewers  ought  to  be  self-cleansing,  and  the  sewage  which 
is  removed  by  them  ought  to  be  brought  to  thc^  point  of  di.scliarge  in  a 
fresher  state  than  is  possible  where  the  sewers  are  calculated  to  convey 
the  bulk  of  the  rainfall  with  the  sewage.     They  then  inevitably  become 
sewers  of  d(»posit  in  dry  weather,  and  give  off  dangerous  ga«es.     The 
first  heavy   rains  flush  the  sewers,  and  carry  the  highly  dcKJomposed 
matter  to  the  outfalls,  increasing  the  difficulties  of  dealing  with  it ;  and 
if  it  is  discharged  into  rivers,  a  destructive  effect  on  fish  life  is  produced. 
The  discharge  of  sewag(i  or  manufactui-ing  refuse  into  streams  to 
avoid  the  expense  of  previously  treating  it  must  be  protested  against. 
The   rivers  must  no  longer  be  regarded    as    the   natural  vehicle  for 
removing  it.     What  was  at  first  an  evil  of  comparatively  small  extent 
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has,  with  the  rapid  sewering  8f  towns,  hecame  one  of  great 
magnitude.  Public  opinion  is  favourable  to  the  adoption  of  drastic 
measures.  The  Rivers  Pollution  Prevention  Act  of  1876,  ri^quires 
amendment,  so  that  it  is  mandatory  instead  of  permissive.  There  is  no 
justification  for  delay,  inasmuch  as  even  in  1872  it  vvns  statwl  (in  the 
Fourth  Report  of  the  Second  Commission),  that  *•  methoils  have  been 
**  describe<l  in  our  Reports  involving  no  excessive  expenditure,  by  which 
**  the  foulest  liquid  waste  from  manufjictories  can  be  adequately 
"  cleansed.  We  believe  that  the  adoption  of  none  of  them  will  inflict 
**  any  injury  at  all  upon  manufacturers  ;  indeed,  we  have  every  reason 
"  to  conclude  that  their  adoption  will  save  the  manufacturers  of  this 
"  country  from  inflicting  considerable  injury  upon  themselves,  whilst  by 
*'  preserving  the  whole  course  of  rivers  in  a  comparatively  clean  and 
"  useful  condition  they  will  tend  powerfully  to  the  extension  of 
"  manufactories  upon  their  banks.  One  of  the  most  crj'ing  evils  in 
"  manufacturing  districts  is  the  want  of  clean  water,  and  therefore 
"  every  successful  effort  to  make  dirty  water  again  usable  is  a  gain  to 
"  manufjwjturers." 

Standards  of  purity  should  be  arrived  at  so  as  to  enable  the 
conditions  which  exist  at  any  place  to  be  fairly  considere<l  and  dealt 
with.  It  would  be  inequitable  were  expensive  works  for  purifying  town 
or  manufacturing  refuse  to  be  insisted  on  where  the  point  of  discharge 
enables  it  to  be  quickly  carried  seawanl,  or  is  remote  from  sources  of 
supply  of  drinking  water.  The  necessity  for  such  standards  is  obvious, 
and  is  well  recognised.  Mention  should  be  made  in  this  connexion  of 
the  intelligent  action  that  has  been  tiiken  by  which  sttmdards  of  purity 
for  all  licjuids  discharged  into  the  River  Spree  have  for  years  been  in 
operation  owing  to  the  pollution  which  arose  from  the  sewage  of  Zurich 
being  passed  into  that  river. 

The  discharge  of  the  waste  products  of  human  life  into  rivt^rs  use<l 
for  domestic  water-supply  must  be  attend(Ml  with  more  or  less  danger, 
inasmuch  as  they  will  probably  always  contain  a  proportion  of  the 
germs  of  the  various  diseases  whicli  are  capable  of  being  disseminate<l 
and  propagated  in  water. 

The  action  that  has  been  taken  by  the  State  Board  of  Health  of 
Massachusets  to  protect  tlie  purity  of  inland  waters  deserves  to  be 
specially  commendeil  as  an  example  of  broad  and  wise  policy  in  institu- 
ting the  systematic  investigations  by  engineers,  chemists,  and  biologists 
of  all  that  bears  upon  the  purification  of  sewage,  and  on  the  filtration  of 
water.  By  an  Act  of  this  State  examinations  are  made  of  all  waters  for 
the  purpose  of  asceilaining  whether  they  are  a^lapted  for  domestic 
supply,  or  are  in  a  condition  likely  to  impair  the  interests  of  the  public 
or  to  imperil  public  health.  The  exhaustive  reports  under  these  different 
heads  may  be  fairly  stated  to  be  far  in  advance  of  anything  that  has 
been  attempted  in  this  country. 

The  history  and  condition  of  a  river  into  which  sewage  is  discharged 
requires  to  be  studied  from  several  points  of  view,  as  conclusions  arrived 
at  in  regard  to  one  river  may  be  totally  inapplicable  to  another. 
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A  very  remarkable  investigation  was  made  at  the  beginning  of  this 
year  by  Professor  Von  Pettenkofer  with  reference  to  the  sewage  pollution 
of  the  river  Isar  between  Munich  and  Threising  when  the  river  was  at 
the  lowest  level  from  the  long  drought  of  last  winter,  and  consequently 
when  the  proportion  of  f cecal  matter  to  volume  was  at  its  maximum. 
The  relative  volumes  of  this  river  were  50  cubic  metres  per  second 
during  this  dry  period  compared  to  350  cubic  metres  per  second  during 
a  previous  floo<l  time.  A  comparison  \vas  made  between  the  amount 
of  oxygen  that  was  retjuired  to  destroy  the  organic  substances  in  the 
water  at  the  time  of  minimum  flow,  and  the  amount  that  was  required  in 
previous  periods  of  flood,  and  the  observations  of  Professor  Von 
Pettenkofer  led  him  to  the  singular  conclusion  that  no  evil  results 
followed  the  discliarge  of  raw  sewage  into  the  river,  and  he  undertakes 
to  prove  that  bacteriological  investigations  do  not  support  the  view  that 
injury  is  done  to  this  river  by  sewage  being  discharged  into  it. 

The  chief  characteristics  of  fresh  sewage  are  free  ammonia  (or  de- 
composition in  progress)  and  chlorine.  When  sewage  is  (hseharge<I 
into  a  river  it  becomes  diluted,  and  the  ammonia  is  reduced  by  oxidation 
and  through  absorption  by  plant  life.  If  it  were  not  for  the  natural 
purification  which  rivers  are  capable  of,  the  constant  discharge  of 
|X>llutmg  matter  into  them  would  have  made  the  evil  cumulative. 
Fortunately  the  innumerable  organisms  which  exist  in  rivers  and  which 
thrive  on  organic  matter  act  as  scavengers.  They  are  aided  by  minute 
plants,  which,  under  the  influence  of  light,  hberate  oxygen  and  help  to 
oxygenate  the  water. 

It  has  been  ascertained  that  entoraostraca  consume  dead  animal 
matter,  and  that  where  this  is  wanting  they  do  not  live,  but  where  it  is 
in  abundance  they  thrive.  It  follows,  then,  that  these  minute  animals 
exercise  an  important  function  in  absorbing  sewage  impurities.  Tliev 
multiply  prodigiously  in  these  impurities,  and  are  both  created  by  them 
and  fwl  upon  them,  converting  foul  and  dangerous  matters  into  harm- 
less  ones,  in  a  similar  way  to  that  which  is  referred  to  hereafter  as 
nitrification  when  speaking  of  the  action  of  bacteria  in  the  soil. 

In  a  sluggish  river  pollution  is  less  capable  of  being  naturally 
remove<i  than  in  rivers  with  falls,  rapids,  and  swift  currents.  Some 
observers  attribute  the  self  purifying  action  of  rivers  more  to  the 
natural  action  of  deposition,  bacteria,  and  plant  life  than  to  any  chemical 
influence  of  oxygen. 

To  new  countries  whose  rivers  are  now  free  from  pollution  but 
where  centres  of  population  are  springing  up  a  warning  should  be  given 
to  avoid  the  evil  results  that  older  countries  are  now  suffering  from. 
Efforts  are  being  made  to  divert  sewage  from  the  river  Seine,  and  nine 
main  sewers  which  used  to  discharge  into  the  Siene  at  the  island  of  St. 
Louis  have  been  diverted  by  a  syphon  under  the  river,  and  this  grave 
cause  of  pollution  has  been  removed.  The  river  Thames  will  soon  be  no 
longer  the  recipient  of  the  crude  sewage  of  London  which  has  for  so 
many  years  been  a  subject  of  strife.  It  is  now  admitted  (after  long  and 
costly  inquiries)  that  the  outfalls  at  Barking  and  Crossness  must  be 
adapted    to  the    clarification  of  the  sewage,  and  the  London  County 
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Council,  undor  the  a<lvife  of  their  able  chief  engineer  Mr.  Alex.  R.  Binuie, 
C.E.,  and  the  intelligent  supervision  of  his  colleagne  Mr.  Santo  Crimp, 
C.E.,  are  now  a<Iapting  the  (Vossness  Outfall  Works  to  chemical  treat- 
ment as  was  (lone  at  the  Bjirking  Outfall  bv  the  late  Sir  Joseph 
Bazalgette,  the  chief  engineer  of  the  Metropolitan  Board  of  Works  (the 
predecessors  of  the  London  County  Council). 

A  clause  was  inserted  in  the  LocaI  Government  Act,  1888,  enabling 
county  councils  to  deal  with  river  pollution,  an<l  it  is  to  be  hoped  that 
some  goo<l  will  result.  An  effort  has  been  mmle  by  the  authorities 
of  Chester,  Lancaster,  Derby,  and  others  interestcnl  in  the  river  Irwell 
(notorious  for  its  foul  condition),  by  which  the  Rivers  Pollution 
Prevention  Act  of  1876  couhl  be  put  in  force  by  the  gnmting  of  a 
Provisional  Order  conferring  powers  on  them.  An  application  wa.s 
made  at  the  end  of  1890  for  such  powers,  an<l  this  forms  an  important 
precedent  which  will  probably  be  followed  up  throughout  the  c*ountr}\ 
Objections  were  raised  to  such  joint  action  on  the  ground  of  inter- 
ference with  the  existing  powens  of  the  several  local  anthorities  who 
Imve  ostensible  control,  and  that  such  concurrent  juris<liction  would 
create  difficulties. 

Where  land  is  obtainable  in  sufficient  areas,  and  of  a  porons  nature, 
the  fertilising  proi)erties  of  sewage  can  best  be  ntiHsed  on  it,  both  from 
an  agricultural  and  a  sanitary  standpoint.  ThLs  is  seldom  possible, 
and  where  attempts  have  been  made  to  purify  sewage  on  nnsuitable 
soils,  commercial  and  sanitary  failure  have  resulted.  Experience  ha<* 
proved  that  where  clayey  or  impervious  lands  have  been  deep-draine<l 
so  as  to  ensure  the  jmssage  of  sewage  through  it,  the  result  has  been 
that  the  sewage  has  passeil  into  the  sub.soil  drains  only  partially 
clarified,  and  in  a  recent  case  the  deep  drains  have  had  to  be  done 
away  with,  and  the  land  useil  for  broad  irrigation.  Twenty  years  ago 
the  application  of  sewage  to  knd  was  advocated  under  all  circumstances, 
but  experience  has  shown  that  the  result  of  applying  more  than  a  very 
limited  amount  of  sewage  to  non-porous  soils  is  that  it  is  not  purifie<l, 
and  that  sanitary  mischief  arises.  The  sewage  may  be  to  some,  extent 
mechanically  straimnl,  but  the  absence  of  the  necessary  free  oxygen  in 
the  pervious  soil  prevents  purification.  When  sewage  irrigation  or 
filtration  is  carried  on  without  care  and  without  the  knowletlse  of  the 
chemical  and  biological  laws  which  require  to  bo  considered,  there  ij  a 
risk  of  pollution  to  subsoil  waters  and  streams  into  which  the  sewage 
effluent  passes.  If  an  area  of  porous  land  can  be  obtained  sufficiently 
large  to  enable  the  sewage  of  about  100  pc^i'sons  to  the  acre  to  bo 
applied  intermittc^ntly,  then  good  agricultural  results  will  ensue.  Where 
sandy  soils  exi.st,  as  at  the  Craig(»ntinny  meadows  near  Edinburgh,  or 
at  Gennevilliers,  where  part  of  the  sewag(»  of  Paris  is  treated,  tlien 
large  volumes  can  be  applietl  >vith  advantage  to  vegetation,  anil 
enormoiis  crops  can  be  produced.  These  are  adduced  as  conclusive 
proof  that  sewage  ought  to  be  applied  to  laud.  Himgry  soils  of  the 
nature  referred  to  will  no  doubt  pass  immense  volumes  through  them, 
and  the  crops  will  retain  and  assimilate  that  which  they  require  to  the 
great  advantage  of  the  agriculturist.     If,  however,  the  subsoil  waters 
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were  exaininKl,  insanitary  conditions  would  be  disclosed  which  should 
point  to  tho  necessity  of  talking  a  broader  view  of  the  subject  than 
has  too  often  been  the  case  when  irrigation  enthusiasts  have  had  their 
own  wav. 

Mr.  Robert  Warington,  in  his  experiments  at  Rothampstead,  long 
ago  established  the  fact  that  micro-organisms  perform  an  important 
function  in  sewage  filtration,  and  that  the  action  of  an  earth-filter 
is  not  mechanical,  but  partly  chemical  and  partly  biological.  The 
<lestruction  of  the  organic  impurities  in  sewage  was  shown  to  be  bjought 
about  by  a  process  of  active  fermentation  or  decomposition  (termeil 
nitriticatiou)  cause<l  by  bacteria.  A  question  of  great  practical  import- 
ance in  connexion  with  both  sewage  disposal  and  water  supply  is 
whether  any  of  these  organisms  can  escape  destruction.  The  conclusion 
that  is  arrived  at  by  the  American  investigators  in  the  before-mentione<l 
Report  of  the  State  Board  of  Health,  Massachusets,  is  that  the  behef 
that  bacteria  cannot  survive  to  pass  through  sand-filters  is  fallacious, 
although  the  great  bulk  are  destroyeil.  It  follows  from  what  has  been 
.said  that  in  the  disposal  of  sewage  upon  land  or  in  filtering  impure 
water,  the  necessity  arises  for  exercising  great  care.  Experiments  upon 
sewag(?  filtration  have  been  made  by  Mr.  Hiram  Mills,  C.E.,  of  the 
Lawrence  Experimental  Station  in  America,  which  confirm  the  view 
that  nitrification  ceases  if  the  filtration  is  not  conducted  intenuittentlv. 
Also  that  sewage  effluents  that  have  been  passed  through  sand-filters 
covered  with  soil,  in  which  nitrification  took  place,  resulted  in  the 
<lestruction  of  bacteria,  and  that  the  effluents  from  such  filters  were 
not  favourable  to  the  support  of  bacteria.  This  is  due  to  the  fact  that 
the  fn»e  and  albumenoi<l  ammonias  in  such  effluents,  being  the  residue 
of  a  much  larger  amount  that  has  been  destroye<l,  are  much  less  able  to 
supi>ort  bacterial  life  than  fresh  organic  substinices  containing  the  same 
amount  of  free  antl  albumeuoid  aumionia. 

Dr.  Sedgwick,  of  the  Lawrence  Station,  experimented  specially  to 
ascertain  whether' bacterial  organisms  could  live  to  pass  through  5  feet 
of  coarse  sand  filters,  worked  intermittently.  He  found  that  thev 
could,  espei'ially  the  bacillus  prodigiosus,  which  appears  to  be  a  tolerablv 
hanly  specimen.  It  may  be  taken  as  proved  that  although  the  large 
bulk  of  organisms  are  destroyed  by  efficient  filtration,  nevertheless,  some 
do  pass  when  the  filters  are  composed  of  sand  alone.  When  the  filters 
were  of  fine  simd,  but  were  covered  with  soil,  the  bacteria  appeared  to 
be  all  nitrifie<l,  and  the  effluent,  even  from  sewage,  was  harmless,  and 
might  be  drunk.  The  practical  question  is,  are  sources  of  water  supply 
that  require  filtration  to  be  condemned  ?  The  answer  appears  to  be  that, 
where  possible,  such  sources  of  supply  should  be  avoided,  as  circum- 
stances might  arise  to  cause  some  disease-producing  bacteria  to  exist  in 
the  water,  and  as  they  are  capable  of  increasing  with  enormous  ra])idity 
under  favourable  conditions,  it  would  be  unwise  to  disregard  the  possible 
mischief  that  might  follow.  With  filters,  however,  properly  constructed 
and  manipulated,  the  mischief  is  avoidable.  The  data  which  are  now 
available  clearly  indicate  to  engineers  that  the  efficacy  of  the  ordinary 
sand  filter  can  be  increaseii  greatly  by  covering  it  with  a  soil  suitable 
to  developing  the  nitrifying  action  in  the  filter. 
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Chomioal  precipiUition  of  sewage  is  now  very  frequently  resorted  to 
for  the  purpose  of  destroying  the  noxious  propertie^s  in  sewage.     The 
hopes,  however,  of  the  first  workers  in  this  field  of  invention  of  doing 
this  profitably  have  long  since  disappeared.     The  sanitary  and  commer- 
cial aspects  of  the  matter  have  to  be  kept  in  ^iew,  and  the  experience  that 
lias  accumulated  enables  simple  chemicals  alone  to  be  adopted.     These 
are  able  to  effect  sewage  purification  by  themselves,  where  the  highest 
standard  of  effluent  is  not  required,  or  can  be  supplemented  by  subse- 
quently passing  the  effluent  through  filters.     Crude  sulphate  of  alumina, 
proto- sulphate  of  iron  (or  copperas,  the  waste  products  of  tin-works), 
are  chemicals  easily  obtainable  and  are  most  usually  employed  to  produce 
precipitation.     A  small  amount  of  lime  is  used  as  an  alkali,  care  being 
taken  not  to  have  an  excess  of  lime  if  the  effluent  is  to  discharge  into 
a   stream   where   the   secondary   decomposition    resulting   from  a  lime 
effluent  would  be  objectionable.     If  a  high  standard   is  necessarj-  it  is 
usual  to  pass  the  effluent  through  a  small  area  of  filter  specially  pre- 
pare<l,  so  that  it  effects  the  changes  referrwl  to  elsewhere  when  speaking 
of   nitrification.     An   artificially  prepare<l  material  called  jwlarite  has 
attracted  much  attention   recently.     This  is  an  insoluble,  porous,  and 
magnetic  material,  used  by  the  International  Sewage  and  Water  Puri- 
fication Company,  which  appears  to  have  the  property  of  destrojing 
organic  impurities  in  fluids  in  a  remarkable  manner.     Dr.   Anderson, 
C.E.,   has   lately   introduced   the    use    of    scrap-iron    in    a    revohing 
cylinder  as  a  medium  through  which  inq)ure  water  can  be  jMissed  and 
purified. 

The  sludge  deposited  from  any  proc(»ss  of  chemical  treatment  has 
a  very  doubtful  value  for  agriculturnl  purposes.  That  known  a,s  the 
A.B.C.  process  (where  alum,  blood,  and  clay  are  the  precipitants)  claims  to 
have  a  higher  value  than  chemists  assign  to  it ;  and,  as  recent  researches 
show  how  much  has  yet  to  b(;  learnt  about  the  changes  that  take  place 
in  the  soil,  the  simple  test  of  agricultund  results  appears  a  fair  one  if 
applied  commercially.  At  the  Metropolitan  Outfall  Works  at  Barking 
the  sewage  is  treated  bv  the  addition  of  milk  of  lime  in  the  outfaD 
sewer,  then  proto-sulphate  of  iron  or  copperas  is  added,  and  in  the 
sunmier  months  permanganate  of  potash  in  addition  to  both. 

Where  tlic  sludge  does  not  command  a  sah?  for  manurial  purposes 
it  has  to  be  got  rid  of  in  the  most  economical  way,  so  as  to  avoid 
creating  a  nuisance.  This  is  sometimes  done  by  partially  drying  it  in 
mechanical  presses,  and  so  converting  it  into  a  partially  solid  material 
(having  about  50  per  cent  of  moisture)  by  which  it  can  be  carteil  away 
and  soil  or  used  to  fill  up  low-lying  land.  At  Barking  it  is  taken 
in  steamers  specially  constructed  for  that  purpose,  and  is  conveyed  to 
the  sea,  where  it  is  disposed  of. 

It  has  been  impossible  in  this  paper  to  do  more  than  touch  upon  the 
many  important  matters  that  arise  in  connexion  with  these  subjects. 
If  the  observations,  however,  that  have  been  made  elicit  opinions  from 
the  many  experienced  and  distinguished  gentlemen  who  are  present  at 
this  Congress,  one  main  object  in  making  this  communication  will  have 
been  accomplisjied, 

>«•#•«< 
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L'Assainissevient  des  Villes  en  Italie. 

PAR 

Prof.  Pacchiotti,  Sonateur. 
♦»•■♦ 

L'lUilie  est  en  traia  <le  se  transformer  par  des  reformes  sanitaires. 
Gouvernement,  Parleinent,  Municipalites,  hygienistes,  ingenieurs,  tous 
les  journaiix  rriiygiene  (racconl  venlent  rajennir,  embellir,  assainir  les 
villes. 

Ma  comniunieatiou  s'arrete  a  la  question  de  I'assainissement 
{drainage^  fognaturd).  Deux  partis  sont  en  presence,  ceux  qui 
defendent  le  tout  a  Tegout  et  ceux  qui  preferent  le  separate  system 
selon  Waring. 

Pareourons  Tltalie.  Rome  possede  depuis  2,500  ans  le  tout  a 
ragout,  fonde  par  les  Tarquins,  continue  par  la  Republique,  I'Empire, 
les  PajH^s  et  depuis  1870  par  notre  Gouvernement. 

Le  tout  a  Tegout  est  en  voi(?  de  construction  a  Naples  (qui 
cei>endaiii  a  aussi  le  separate  system  dans  sa  partie  basse),  a  Milan  qui 
a  introduit  depuis  300  ans  le  sewage  farm,  a  Coni  aux  pieds  des  Alpes, 
ii  Venise  et  a  Florence. 

Ce  syst^me  e^t  i\  I'etuile  a  Spezia,  Ancone,  Bari,  Catane,  Messine,. 
oii  d'excellent«  projets  sont  pr^par6s. 

A  Palemie  et  a  Massa  Carrara  nous  trouvons  deux  projets  du 
s}'.sterae  "Waring.  Dans  la  grande  eapitale  de  la  Sicile  une  lutte  ardente 
domine.     Dans  la  jK^tite  Carrara  on  a  construit  un  petit  ^bantillon. 

Et  maintenant  deux  mots  pour  Turin,  dont  je  viens  plaider  la  cause 
devant  le  grand  Jury  du  Congres,  oii  je  presenterai  tous  les  projets,  avec 
une  description  de  la  ville. 

Voici  en  jkju  de  mots  Tbistoire.  Premiere  Commission  nommee  eir 
1880.  Presentation  d'un  projet  du  tout  ii  Tegout  en  1883.  Renvoi  a 
une  deuxieme  Commission  qui  propose  le  separate  system  en  1886. 
Discussions  eutre  les  deux  partis.  Nomination  de  M.  Becbmann  pour 
faire  un  nouveau  projet  du  tout  a  Tegout.  Nomination  d'une  Com- 
mission de  quatre  eminents  ingenieurs  et  un  savant  bygi^niste  pour  faire 
un  cboix  entre  les  deux  sy.stemes.  Vote  unanime  de  celle-ci  pour  le 
tout  k  I'egout.     Nouvelle  besitation  de  la  Municipalite. 

Je  suis  un  partisan  convaincu  du  tout  a  I'^gout  a  Turin,  qu'on 
dirait  faite  expres  par  la  nature  pour  ce  systeme  avec  depuration  des 
eaux  et  irrigation  agricole  de  vastes  terrains  tres  pres  de  la  ville. 

Je  viens  implorer  un  conseil  dans  cet  Ar^opage  de  savants  de  toute 
TEurope. 

Je  defendrai  les  propositions  suivantes : 

1.  Cbaque  ville  doit  cboisir  le  svsteme  qui  lui  convient,  car  il  n'v 
a  pas  un  seul  systeme  pour  toutes  les  villes  sans  exception. 

2.  Toutes  les  villes  qui  veulent  entreprendre  leur  assainissement 
si  elles  ont  assez  d'eau  et  une  pente  assez  convenable  pour  entretenir  hi 

I    p.  2205.  '^ 


18  Section  VII, 

libro  circulation  et  cmpocber  touto  stagnation,  selon  raphorisine  <le 
Sir  Edwin  Chiulwick,  doivent  adopter  Ic  jivst^me  du  tout  a  Tegout  qui 
s'approchc,  plus  que  tons  Ics  autres  s}'stenies  connus,  do  la  i>erfection. 

3.  Toutos  les  villcs  cpii  possedent  plus  ou  moins  pres  dVUes  des 
terrains  perineal )les  et  propres  a  rejiandage  des  eaux  d'egouts,  doivent 
(»n  profiter  i)our  s<Tvir  a  leurs  <lepnrations  et  favoris<T  ragriculture. 

4.  C'est  contraire  a  Thygiene  de  deverser,  quand  on  pent  PSviter, 
les  eaux  d'egouts  dans  les  coui-s  dVau  environuants  les  %'illes,  paree  qne 
les  analyses  ehimiques  et  Imcteriologiques  mo<lernes  deinontrent  qu'elles 
produisent  autant  que  les  eaux  doacales  la  pollution  des  fleuves. 
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There  is  no  country  that  recjuires  greater  attention  to  be  paid  to 
sanitary  measures  than  India,  and  there  is,  probably,  no  country  which 
will  repay  the  labours  of  the  sanitarian  better  than  India,  as  is  already 
shown  by  the  results  accruing  from  the  prosecution  of  sanitary  works 
and  the  adoption  of  sfinitary  measures  which  have,  wherever  introduced, 
been  immediately  followed  by  a  mark(»d  improvement  in  the  state  of 
public  health. 

The  supply  of  wholesome  water,  the  construction  of  sewerage  and 
drainage  works,  and  an  effectual  and  safe  method  of  dealing  with  the 
waste  products  of  the  vast  populations  are  matters  of  urgent  necesuty 
throughout  India.  The  general  habits  of  the  majority  of  the  native 
population  are  such  as  to  lead  to  the  pollution  of  the  air,  the  ground, 
and  all  unprotected  sources  of  water-supply. 

The  dense  population  living  in  Indian  cities — a  density  whicli  is  in 
excess  of  that  in  any  European  country — is  a  condition  that  points  to 
the  urgent  necessity  of  efficient  sanitary  measures  being  adopted.  There 
is  no  wonder  that  the  death-rates  in  Indian  cities  are  large,  as  the 
average  density  of  population  may  be  taken  as  100  persons  per  acre, 
and  in  many  parts  of  the  cities  there  is  still  a  greater  congestion  of  the 
population. 

Under  existing  arrangements  the  ground  of  all  Indian  cities  is 
more  or  less  impregnated  with  filth  and  the  urmary  excretions  of  man 
and  beast,  and  so  great  is  this  pollution  that  in  most  cities  local  wells 
have  become  brackish  as  a  result  of  ground  pollution.  Nor  is  this  state 
of  things  confined  to  the  cities,  for  in  the  villages  there  ts  just  ss  great 
neglect  of  sanitary  requirements,  and  the  cattle  often  occupy  the  lower 
rooms  of  the  habitation,  thus  adding  to  the  unhealthiness  of  the  dwel- 
ling and  the  pollution  of  the  ground. 
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The  inhabitants  of  the  cities,  towns,  and  villagas  in  In<lia,  <lie  of 
diseases  arising  from  insanitary  conditions  at  a  rate  of  which  we  have 
no  conception  in  this  country.  There  are  also  other  causes  of  death  in 
India  (some  of  which  are  common  to  other  countries)  that  influence  the 
<leath-rate,  such  as  exposure  and  insufficient  clothing  during  the  wet 
and  cold  seasons.  The  natives  of  some  parts  of  India  are  also  subject 
to  causes  of  deaths  unknown  in  European  countries,  such  as  death  from 
snake-bite,  and  being  killed  byjwild  beasts,  but  deaths  from  these  causes 
may  be  excluded,  as  they  arejless  than  half  per  cent,  of  the  total  deatlw 
in  the  district  most  subject  to  this  form  of  mortality. 

The  climatic  conditions  of  India  cannot  be  considered  absolutely 
unfavourable  to  the  promotion  of  good  health.  The  high  temperature 
of  the  plains  of  India,  having  regard  to  the  polluted  state  of  the  ground 
and  of  the  water-supplies,  is  a  condition  certainly  not  favourable  to  the 
health  of  its  inhabitants.  On  the  other  hand^  probably,  if  it  were  not 
for  the  influence  of  the  sun  in  drying  up  and  destroying  much  of  the 
polluting  matter,  the  health  of  the  inhabitants  of  India  might  l>e  muqli 
worse.  The  most  unhealthy  periods  in  India  are  certainly  not  the 
hottest  periods  of  the  year.  The  high  temperature  of  the  ground  is 
unfavourable  to  health  in  all  those  places  in  which  the  refuse  from 
the  population  is  stored  in  receptacles  below  the  ground  level.  The 
favourable  health  statistics  of  large  towns  like  Bombay  and  Calcutta 
show  that  it  is  not  climate  that  causes  the  frightful  mortality  in  many 
parts  of  India,  but  that  this  is  due  to  the  downright  neglect  of  the 
simplest  sanitary  precautions. 

The  fixed  wet  and  dry  seasons  of  most  parts  of  India  can  l)e 
depended  upon  with  a  degree  of  certainty.  The  excessive  rainfalls  of 
one  period,  compared  with  the  long  absence  of  rainfall  in  other  pf»rio<I«, 
tend  to  show  that  the  separate  syhtem  of  sewerage  is  one  which  is  the 
most  proper  for  certain  places  in  India,  and  that  the  rainfall  in  tliese 
districts  should,  as  far  as  possible,  be  completely  segregatecl  from  the 
sewage  proper.  The  rainfalls  in  some  of  the  larger  cities  are  excessive, 
for  in  Bombay  falls  exceeding  4  inches  fjer  hour  have  Ix^n  reeonh^l, 
while  in  a  single  day  over  16  inches  of  rain  liave  fallen.  The  average 
of  the  heavy  falls  of  rain  in  Bombay  exceeils  2  inches  per  hour,  w^hiist 
the  average  of  the  daily  heavy  falls  exceeds  7  inches  i>er  day.  In 
CSalcutta,  the  rains  are  not  so  heavy  as  in  Bombay,  but  occasionally 
heavy  falls  exceeding  the  rate  of  3  inches  i>er  hour  Irnve  lic^'n  rec^irrJed, 
though  on  an  average  rainfalls  exceeding  5  inches  {)er  flay  are  only 
recorded  once  in  three  years. 

The  sanitary  appliances  in  use  in  India  are  of  an  extremf'ly  vari^^ 
chiu:acter.  In  many  cases  conservancy  is  unknown,  and  tlie  ifffiiK^;  of 
the  population  rots  at  each  man's  door.  In  the  citiet*,  for  tin*  numi  [mrt, 
the  Halaleore  system  is  JMlopted,  a  >$ystem  by  which  the  wA'u\  nightsoil 
is  collected  in  a  basket  plaoetl  l>elow  the  closet  N^t,  an  armngefiient 
which  allows  the  liquid  parts,  including  the  waU^r  of  alilution,  to  flow 
away,  usually  to  the  street  gutten;.  ViuUsr  thi*$  fiyhUtm  i\u*  nU^Cdmn'j'imn 
matters  are  collected  by  men  an^i  wotnen  eyery  dny  aiul  ilwu  tfirrM  in 
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baskets  ou  their  heads  to  some  central  \iO\\\i  where  they  are  deposited 
in  a  barn^l  on  wheels  and  are  then  carted  to  some  pkce  for  disposal. 
In  the  cities  where  they  have  sewers,  these  matters  are  mixed  with  water 
and  flushed  into  the  sewers ;  where  they  have  not  sewers,  the  matters 
are  either  trenched  or  buried  in  the  gromid  or  manufactured  into 
poudrette. 

The  trenching  of  night  soil   cannot  go  on  in  the  time  of  the  mon- 
soon, and  at  this  period  the  material  is  generally  buried  in  deep  pits,  to 
be  sometimes  resuscitated  and  manufactured  into  poudrette.     As  a  rule, 
the  effect  of  burying  this  matter  in  deej)  pits  in  the  hot  soil  of  India 
causes  a  violent  fermentation  to  take  place,  and  an  indescribable  nuisance 
to  be  created.    The  trenching  grounds,  too,  are  extremely  obnoxious,  and 
the  position  of  these  trenching  grounds  is  ordinarily  fixed  as  a  matter  of 
convenience,  and  often  pollutes  the  underground  water,  the  soil,  and  the 
atmosphere  of  the  neighbourhood  of  a  town  to  a  most  injurious  extent. 
At  Poonah  an  attempt  has  been  made  to  manufacture  the  material  into 
poudrette  by  admixture  with  wood  ashes  and  drying  in  the  sun,  and 
under  sheds  in  the  monsoon  ;  and  it  is  found  that  a  manure  very  valuable 
for  some  crops  can  be  produced,  but  that  the  sale  of  the  manufactured 
article  does  not  return  more  than  one  half  of  the  cost  of  its  collection 
and  manufacture. 

In  most  cities  privies  arc  of  common  occurrence,  and  the  author  has 
seen  a  structure  of  this  kind  in  Calcutta,  in  which  the  excreta  drops 
into  the  ba.sement  of  a  many-storeyed  building  of  considerable  altitude, 
where  it  accumulates  to  a  considerable  depth  and  from  whence  it  is 
removed  in  semi-liquid  condition  by  the  Sanitiir}'  Department.  Cess- 
pools constructed  in  brick,  stone,  and  other  materials  are  in  common 
use,  and  large  earthenware  jars  sunk  into  the  ground  are  also  used  as 
cesspools,  and  are  emptied  at  periods  moiv  or  less  remote.  The  surface- 
of  the  street  in  most  cities  is  the  receptacle  for  a  large  part  of  the 
sewage. 

In  the  Holy  City  of  Benares  they  have  had  a  system  of  covered 
sewers  in  operation  for  a  long  period,  but  these  sewers  are  more  or  less 
imperfect  in  form ;  yet,  bad  as  they  are,  Benares  is  in  a  much  better  state 
of  health  and  has  had  a  lower  death-rate  than  manv  of  the  towns  that 
do  not  ix)ssess  any  such  system  ;  and  this,  in  face  of  the  fact  that  Benares 
is  the  home  of  large  numbers  of  persons  who  go  there  especially  to  die, 
and  is  a  very  crowded  city,  is  a  matter  that  speaks  well  for  the  advan- 
tages of  works  of  sewerage. 

Earth-closets  also  have  been  used  in  India,  but  it  is  found  that 
owing  to  the  large  amount  of  earth  required  their  use  among  natives  is 
not  general,  as  the  waters  used  for  ablution  necessitate  about  5  lbs. 
weight  of  earth  being  used  to  each  inhabitant  i>er  day. 

"With  the  exception  of  some  of  the  large  cities,  the  water-supplies 
are  extremely  defective.  The  supplies  are  usually  taken  from  tanks 
which  are,  for  the  most  part,  nothing  but  filthy  i)olluted  ponds  to 
which  generally  the  drainage  of  the  village  or  town  has  direct  access. 
The  tanks  in  use  in  the  suburbs  of  Calcutta  may  be  tiiken  as  a  fair 
descrii>t:on  of  thosfe  ordinarily  used  throughout  India.     Analyses  of  the 
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water  of  these  tanks  show  that  by  far  the  largest  portion  of  them  might 
natnrally  be  elasseil  as  containing  raw  sewage. 

As  an  example  of  the  polluted  state  of  the  tanks,  and  of  the  t»ffi»etM 
of  often  filling  them  in  with  vegetable  and  animal  n»fuse,  Dr.  Sinipson, 
the  medical  officer  of  Calcutta,  gives  a  very  interesting  examph«  in  one 
of  his  recent  annual  reports  as  to  the  state  of  thes<^  tanks  aft(»r  iM'ing 
partially  filled  up.  A  woman  residing  on  the  Imnks  of  one  of  th(»s(^ 
tanks  in  Shampooker  lit  a  fire  for  cooking  puq>oses,  but  after  the  fuel 
was  consumed  the  fire  continued  to  bum  with  a  continuous  flame,  and  she 
was  able  to  cook  her  food  every  day  for  more  than  a  fortnight  without 
being  put  to  the  expense  of  buying  fuel.  She  k<»pt  the  secret  for  some 
days,  but  at  last  told  her  neighbours,  who  wen»  invited  to  come  and  w»<^ 
the  wonderful  light.  Her  visitors,  however,  became  so  numerous  that 
she  made  a  charge  of  a  pice  per  hea<l,  and  by  this  means,  in  one  day,  slm 
realised  no  less  than  four  rupees.  It  was  a  matter  of  great  astonishment, 
the  flame  being  looked  upon  by  her  visitors  as  the  tongue  and  brcjath  of 
the  devil.  The  income  of  the  woman  was,  however,  stopped  by  sorni*  of 
the  inquisitive  visitors  digging  up  the  ground  around  the  houwj  and  w> 
allowing  the  gases  of  decomposition  to  escape,  after  which  the  flre  went 
out,  or  only  burned  fitfully. 

The  supply  of  water  from  wells  also  is  largely  in  um<*.  The  wiitor 
of  all  wells  within  Indian  cities  must  be*  look<!<l  \i\um  with  suMpiifion,  as 
all  these  supplies  are  liable  to  pollution,  and  in  many  utHUituum  they 
have  become  so  pollute<l  that  they  can  bc»  no  longer  (^tumal  as  f r«*hh  WHU*r, 
The  wells  also,  in  a  very  great  measure,  are  liable  to  jKillution  from  tlie 
mode  in  which  the  water  Is  drawn  by  the  utensils  of  t'tuth  individiuil 
using  the  water,  and  al«o  by  rea<v>ri  of  the  site  of  the  well  ofti^n  U'ing  um^^I 
for  the  purpose  both  of  ablution  and  washing  of  doth****,  and  t}u'  linbilify 
of  the  pollute<l  waters  to  r^-tiim  to  the  w*'\\.  'I'Ih?  running  HtrtiiUtn  of 
India,  to  which  the  nativi-s  liavr*  m^tttm^  an*  fK>lliJti''l  from  thHr  st^ry 
soarces  downwanL« ;  but,  a«  a  rul^',  the  dit^rU^in  ^npiAu^l  frout  mtttAuni 
streams  are  healthier  tlian  tlH>v  drawing  tli^'ir  w»ti'r'i*ii|ifiIi/'»»  from  t'\iU*'r 
tanks  or  weUs. 

Cholera,  which  l«  mor*-  or  V-**  prevaWit  in  umtiy  fittrt*  </f  IimIia,  U 
almost  entirely  doe  to  t}**^  tMXUnu^ii  '4  w^-II*,  tinnki*,  and  rivt^r*,  Tl«^ 
consnming  thirst  of  th**  f:\ktfV-nk  fj«tv('fit  \*'mU  dir»^'fly  to  tUr  ^\f^n'*\y  ttm- 
tamination  of  all  unprotfirrt^l  wnU-r-*tti\f\Ai*^.  Hii«  \m*t  U'^'fi  ^it^mft  \u 
the  enormous  reduction  tA  t'}iffVr%  Ut  CnhtiUJi  l/v  tl*^'  iftU-'MUu'iu^$  *A  f  1m' 
public  WBter-sopply  into  x}taA  \Am0'*'^  %tA  *^'^*  th<^  t^-^iti  '-tU^^itUm  '4  iJ*** 
Calcutta  WBterHn^iplr  Vj  *^*su^  'A  i\$f^  >*j>/«j#4«  '/f  ('nU'Ui^H  \mtt  \0rtft\*u'i'*i 
an  immediate  and  tfufjm^ri*^  Aiwiwitym  Ut  *U*  'Ui$*h*  n^'f-r^tUt^^  U»rt$^  ^\$m 
very  fatal  (Usease. 

The  experxne^  ;a  IsA'im  :sj  ^/jfjfM^'i/^i  w;0/  vftfOf  r'f^^4$**  ^hWu 
from  rivers  show^  tbvit  \\^  rn^-r*  vj*dU^^// 1$.  i/t'j^*'**  *A  |/*i^  ;!>/#<  >^*^,  mA 
that  the  waters  tak^«  ivtm  tl**«u,  *fvr  a  w;^v'>4^^<  Uhy^h  *S  I4*t'*f^  mA  A 
perfectly  filtered,  ar^  %si3fxr/i  \\j^  uyM  w^y/j^-j/zf/y  i-'/|/^/^iM*  )o  *^**  ^>/*4oO;, 
as  the  case  of  Cal':^3U  fv35^  4»^y/fM**^A»  'tUf*--  //  kit>^f  ^i^t$**U*^ 
experience  that  tJ^  kitfv5.tk<:i!>^ 'f;^  i^*v^  ;f^//* 'Ji^»>^  ^h'^W  t^^  »A  ^^**M 
promote  good  fc^aJiit,  «i«yH»4Wiy   ;f  ^%a    ^tfUf  ^\^^   )»«  ^h)^^u  U'/m 
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a  place  liable  to  immediate  pollution  ;  for  example,  the  city  of 
Ahmedabad  until  the  pivsent  year  lias  had  waterworks,  the  source  of  the 
supj)ly  bi'ing  the  Salmrmali  Riv(T,  the  intake  of  the  works  beinj^  actually 
locato<l  withiu  and  at  the?  lowest  part  of  the  city,  below  all  the  point*^ 
where  the  river  is  u.se<l  for  ablution,  washing,  and  other  purposes,  and  is 
liable  to  receive  the  tilth  of  the  citv  washe<l  in  with  the  rains  in  the 
monsoon  period.  Under  such  a  state  of  things,  and  in  the  absence  of 
proper  scwei-age,  Ahmedabad  has  been  verj'  unhealthy,  the  death-rate 
of  its  people  having,  at  times,  exceede<l  70  i)er  1,000 ;  and  on  an  average 
of  11  years— 1875  to  1885— it  has  had  a  death-rate  of  53-15  per  1,000. 
This  states  of  things  at  Ahmedabad  has  just  been  remedied  by  moving 
the  intake  of  the  waterworks  to  a  point  in  the  river  above  the  city. 

In  the  city  of  Poona  there  is  also  a  water-supply,  but  no  sewerage ; 
and  this  city,  which  is  nmch  more  healthy  than  most  cities  in  India, 
does  not  enjoy  that  high  standard  of  health  which  is  secured  in  cities 
which  have  both  dminage  and  water  supply.  Few  some  time  it  was  a 
question  of  doubt  in  India  whether  or  not,  owing  to  the  peculiar 
religious  tenets  of  some  of  its  inhabitants,  they  could  use  water  which 
had  l)een  filtered  and  supplied  through  pipes.  However,  it  appears  that 
the  Brahmins  have  announced  that  filtered  water  brought  through  pipes 
can  be  use<l  for  all  purposes  except  religious  ceremonies. 

The  quantity  of  water  use<i  in  the  cities  of  India  would  be  extremely 
large,  under  existing  arrangements,  if  the  supplies  were  constant,  as 
genendly  the  native  has  cleanly  habits,  and  will  not  bathe  in  his  own 
house  in  water  in  which  anyone  else  has  previously  bathed,  and,  as  a 
rule,  water  is  continuously  running  to  waste  all  the  time  he  is  taking 
a  bath.  This  habit  contrasts  strangely  with  the  filthy  habits  of  batliing 
when  using  the  |K)lluted  water  of  tanks  or  rivers  in  common  with 
others. 

In  Calcutta  the  intermittent  water-supply  of  14  hours  per  day  is 
over  44  gallons  per  hea<l  per  day,  and  in  Bombay  it  is  over  20  gallons 
per  head  \yov  day ;  and  it  is  very  questionable  if  the  waterworks  which 
are  now  being  carried  out  in  India  will  afford  a  sufficient  supply  of  water 
for  the  demands  of  the  population,  having  regard  to  the  way  in  which 
the  water  is  used  when  once  introduced  into  the  city.  It  is  imperative, 
therefore,  in  all  waterworks,  that  such  water  fittings  shaU  be  adopted  as 
will  prevent  the  waste  of  water. 

The  sanitary  appliances  for  the  removal  of  the  refuse  of  the  popu- 
lation by  water  carriage  in  India  must  not  only  prevent  the  waste  of 
water,  but  must  be  of  such  a  character  as  not  to  even  splash  with  water 
the  person  using  them  for  fear  he  is  polluted ;  yet  these  same  natives 
ordinarily  bathe  in  common,  and  use  waters  for  all  purposes  of  the  vilest 
character,  to  which  there  has  been  access  of  all  those  matters  which 
aro  looked  upon  as  a  cause  of  pollution  to  the  particular  individual  when 
he  has  to  use  sanitary  appliances  within  his  own  residence. 

Such  is  the  sanitary  state  of  India,  that  it  is  recorded  that  in  the  North-> 
West  Provinces  alone,  according  to  the  authority  of  Dr.  Hutchinson, 
the  Sanitary  Commissioner,  that  in  40  out  of  106  towns  in  the  year  1S89 
the  deaths  exceeded  the  buths.     He  mentions  that  the  rate  of  mortality 
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in  the  small  town  of  Lalitpur,  which  had  a  population  in  1881  of 
10,614  persons,  was  81*48  per  1,000,  of  which  27*32  per  1,000  was  due 
to  deaths  from  cholera. 

Small-pox  also  not  infrequently  produces  a  very  high  death-rate  in 
the  districts  in  which  vaccination  has  been  neglected,  and  in  the  town  of 
Sandila,  containing  in  1881  a  population  of  14,865,  the  death-rate  from 
small-pox  alone,  in  1889,  was  17  02  per  1,000. 

The  deaths  from  fever  in  India  have  a  different  signification  as  com- 
pared with  England,  for  in  some  places  nearly  the  whole  (rf  the  mortality 
is  ascribed  to  fever.  This  is  due  to  the  imperfect  system  of  the  regis- 
tration of  deaths,  as  most  authorities  in  India  agree  that  in  all  probability 
the  actual  mortality  from  fever  does  not  exceed  25  per  cent,  of  the  total 
deaths.  The  general  cause  of  death,  except  in  the  case  of  cholera  and 
small-pox,  is  not  distinguished  by  the  native  collector  of  statistics,  and 
consequently  every  disease  in  which  there  have  been  feverish  symptoms 
is  usually  put  down  to  fever.  As  an  illustration,  in  Cawnpore,  the 
death-rate  from  fever  is  stated  to  be  39*92  per  1,000  of  the  popu- 
lation, whereas  the  death-rate  from  all  causes  stands  at  49  60.  The  city 
of  Cawnpore,  in  the  year  ending  March  1890,  had  a  death-rate  of  53*  11 
and  a  birth-rate  of  40*46.  It  should  be  noted  that  in  India  very  many 
deaths  are  not  recorded,  so  that  the  de^th-rates  in  all  cases  may  be  taken 
as  being  higher  than  is  actually  given  by  the  figures. 

As  a  rule,  the  towns  in  India  are  very  much  more  unhealthy  than 
the  districts  in  which  they  are  located.  In  the  Xorth-West  Provinces 
the  avferage  death-rates  of  all  the  towns  exceeded,  on  an  average,  during 
the  past  five  years,  that  of  the  districts  in  which  they  are  located  by 
5*  13  per  1,000.  It  is  also  found  that  women,  who  are  more  exposed  to 
the  insanitary  conditions  of  home  life,  suffer  more  than  the  males. 
Dr.  Simpson's  returns  for  Calcutta  show  that  the  deaths  of  males  for 
four  years,  from  1886  to  1889,  was  23*4  per  1,000,  whilst  it  is  found 
that  the  deaths  of  females  in  tlu^  same  time  was  31  '4,  or  the  female  rate 
of  mortality  was  36  *  5  per  cent,  greater  than  that  of  the  males.  It  should 
also  be  noted,  especially  with  regard  to  the  position  which  females  occupy 
in  India,  that  the  suicides  amongst  females  are  three  to  one  of  the  males, 
or  exactly  in  the  reverse  proportion  to  that  of  England.  This  is,  in  a 
great  measure,  attributed  to  the  restraint  put  upon  females. 

As  a  result  of  sanitary  work  in  the  case  of  the  city  of  Calcutta,  we  have 
the  means  of  comparing  the  health  of  that  city,  which  receives  a  good 
supply  of  wholesome  water,  and  has  been  sewered,  with  that  of  the  suburbs, 
which  have  received  neither  of  these  advantages.  From  Dr.  Simpson's 
return  for  the  12  years  1877-1888  it  is  found  that  the  average  death- 
rate  of  the  city  of  Calcutta  was  28*7  per  1,000.  In  the  same  12  years 
the  average  death-rate  in  the  suburbs  of  Calcutta  was  47*25  per  1,000. 
The  population  was  almost  twice  as  numerous  in  Calcutta  as  in  the 
OEtflide .  district^  yet  the  outside  district  ha(.l  an  average  death-rate 
exceeding  that  of  the  city  itself  by  64  *  63  per  cent.  These  figures  at 
once  ahow  the  incalculable  advantage  to  any  place  adopting  sanitary 
menswreSy  for  it  cannot  be  said  that  in  Calcutta  the  sanitary  works,  as 
r^ards  its  system  of  sewerage,  are  by  any  means  perfect,  and  nearly  the 
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whole  of  the  benefits  which  have  accrued  in  the  case  of  Calcutta  has 
been  shown  to  be  due  to  the  introduction  of  a  wholesome  supply  of 
water ;  and  this  may  again  be  inferred  from  the  fact  that  in  the  suburbs 
of  Calcutta  that  have  been  supplied  with  wholesome  water  and  have 
no  sewerage  worki,  the  death-rates  have  imme<liately  been  reduced. 
Moreover,  it  was  found  that  when  Calcutta  was  first  supplied  with  water 
in  1876,  before  its  sewerage  works  were  carried  out,  the  average  death- 
rate  for  ^XQ  years,  before  the  supply  was  introducecl,  was  38*2  per 
1,000,  while  the  average  death-rate  for  the  subsequent  five  years  was 
24*6  per  1,000,  or  a  reduction  in  the  death-rate  of  35*6  per  cent.  The 
authorities  in  India  usually  calculate  that  for  every  death  recorded  there 
are  at  least  20  cases  of  sickness.  In  all  probability  the  number  may 
stand  much  higher,  as  by  reference  to  the  report  of  the  Commissioners 
at  Poona,  I  find  that  in  the  year  1885,  out  of  a  population  of  100,000 
l^ersons,  it  is  recorded  that  51,842  were  admitted  to  the  hospitals  in  this 
city  in  one  year. 

Investigation  of  the  sanitary  state  of  India  shows  the  urgent 
necessity  that  exists  for  sanitary  measures,  and  it  is  gratifying  to  know 
that  the  Sanitary  Commissioners  of  India  are  fully  alive  to  the  advantages 
of  such  measures,  and,  aided  as  they  are  by  the  supreme  authority  and  by 
the  Governments  of  the  various  provinces,  it  is  hoped  that  in  the  course 
of  a  few  years  much  will  be  done  to  mitigate  the  evils  arising  from 
the  insanitary  state  of  the  large  towns  and  of  the  country  generally. 
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BY 

James  Lemon  M.  Inst.,  C.E.,  F.S.I.,  F.G.S.,  Past  President  of  the 
Association  of  Municipal  and  County  Engineers. 


The  author  desires  to  call  the  attention  of  the  Congress  to  the 
systems  generally  prevailing  in  the  two  countries. 

In  the  year  1884,  the  author  prejmreil  a  report  upon  "The 
assainissement  of  the  Town  of  Havre,"  by  the  direction  of  the  French 
Government,  and  in  so  doing,  he  had  many  opportunities  of  comparing 
the  French  and  English  systems.  It  is  a  common  practice  to  discharge 
the  soapy  water,  the  urine,  and  the  dirty  water  from  the  kitchens  into 
the  open  gutters  or  channels  of  the  streets  by  means  of  pipes  placed 
against  the  external  walls  of  the  houses,  \ni\i  small  troughs  or  receivers 
at  each  story. 

In  those  streets  with  little  fall,  evaporation  takes  place  from  the 
arrest  of  the  flow,  or  by  the  deposit  of  matters  in  suspension,  and 
nuisances,  detrimental  to  the  public  health,  constantly  arise  from  the 
dirty  condition  of  the  channels  or  gutters  referred  to.  As  these  gutters 
discharge  themselves  into  the  sewers  by  untrapped  openings  imder  the 
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kerbs   of  the   footway,  the   smell   arising  from   tlie   sewers   is  freely 
discharged  into  the  air  imme<liately  nnder  the  noses  of  the  passers  by. 

It  is  true  that  this  state  of  things  is  somewhat  mollified  b}*  the 
waterposts  which  continually  discharge  themselves  into  the  gutters,  and 
keep  up  a  small  flow  of  water. 

This  attempt  to  wash  down  the  gutters  cannot  be  called  a  flush,  it 
is  feeble  at  the  best  of  times,  although  the  same  quantity  of  water 
consumed  by  a  proper  arrangement  of  flushing-tanks  would  be  sufficient 
for  the  purpose. 

The  modes  of  disposal  of  excrementitious  matters  which  have  come 
under  the  notice  of  the  author  are  three  in  number,  the  first,  or  least 
imperfect,  which  is  appliwl  in  the  new  houses,  consists  of  a  watercloset 
with  a  small  supply  of  water,  discharging  by  means  of  soil  pipes  into  a 
cesspit,  generally  situated  in  the  yard  of  the  house. 

This  cesspit  is  generally  in  masonry,  and  is  divided  into  two  parts 
to  separate  the  solid  matters  from  the  liquid,  and  from  the  portion 
containing  the  liquid  a  pipe  is  connected  with  the  sewer. 

The  solid  matters  remain  in  the  first  compartment,  the  liquid  passing 
through  the  perforated  divisor  into  the  second. 

By  this  means  the  emptying  of  the  cesspit  is  postponed  to  a  more 
distant  time. 

The  second  system  consists  of  closets,  supplied  with  water  or  not, 
situateil  on  the  various  floors  or  in  the  yanis,  and  connected  with  one 
cesspit,  also  in  masonry,  conserving  the  solids  and  the  liquids  until  it  is 
full.     This  cesspit  has  to  be  emptied  frequently. 

The  third  system  is  principally  found  in  the  old  parts  of  the  towns 
in  which  the  population  is  the  most  crowdeil.  It  consists  of  a  tub 
placed  in  the  attics  or  the  cellar,  sometimes  without  either  ventilation  or 
light,  near  to  inhabited  rooms. 

In  some  of  the  lowest  cla^^s  of  houses  the  condition  of  these  tubs 
defies  description.  They  are  emptied  more  or  less  regularly,  and  in 
order  to  do  so  it  is  sometimes  necessary  to  carry  them  down  narrow 
stairs,  and  even  through  the  rooms,  to  the  carts  in  the  streets,  from 
whence  they  are  removed  to  the  outside  of  the  town,  leaving  noxious 
and  pestilential  odours  behind  them  on  their  route. 

It  is  impossible  to  conceive  any  system  more  calculated  to  spread 
cholera,  typhoid  fever,  or  other  diseases  amongst  the  inhabitants.  It 
may  be  said  these  are  matters  more  affecting  house  drainage  than  town 
sewerage,  but  the  latter  entirely  depends  on  the  house  sanitation,  and  it 
is  impossible  to  separate  them. 

The  French  system  of  sewerage  consists  in  the  establishment  of 
Viewers,  called  collectors,  in  the  main  streets,  into  which  smaller  sewers 
discharge  themselves  from  the  inferior  streets. 

These  collectors  are  of  large  sectional  area,  and  are  designed  to  take 
the  rainfall  and  the  washings  of  the  streets,  no  intercepting  guUeys 
being  used;  the  result  is,  deposit  rapidly  accumulates  in  them,  and 
special  means  have  to  be  adopted  to  flush  it  out  or  remove  it  by  hard 
labour. 
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The  system  may  be  briefly  described  as  "  All  to  the  sewer  from  the 
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streets,  and  as  little  as  possible  from  the  houses."  Some  French 
(Migineers  have  now  become  converts  to  the  principle  of  "  Tout  a 
TEgout,"  "  All  to  the  sewer,"  and  if  that  be  adopted,  an  entire  revoln- 
tion  of  the  French  system  nnist  naturally  follow. 

The  English  system  consists  in  the  rapid  and  entire  removal  of  all 
excrementitious  matters  from  the  houses  to  the  place  of  disposal  before 
decomposition  sets  in. 

Much  has  been  said  and  written  against  the  English  watercloset, 
but  it  still  holds  its  own  as  the  cleanest  and  best  receptacle  yet  deviseti 
by  man.  With  the  best  description  of  closets  and  well  ventilated  soil 
pipes,  there  is  no  fear  whatever  of  what  are  called  sewer  gases. 

In  connexion  with  the  watercloset  we  have  the  water  carriage 
system,  and  the  English  mode  is  to  adapt  the  dimensions  and  fall  of  the 
sewers  to  the  work  they  have  to  do,  so  that  in  ordinary  working  there 
shall  never  be  less  velocity  than  two  feet  per  second. 

Pipes  made  of  glazed  stoneware  are  now  almost  universally  used  in 
England  for  small  sewers,  with  man  holes  or  inspection  shafts  about 
every  100  yards,  and  the  sewers  laid  at  right-angles  therefrom.  They 
afford  an  effective  means  of  rapid  sewage  removal,  and  are  in  ever}' 
respect  superior  to  the  sewers  of  masonry,  brickwork  or  beton  used  in 
France. 

The  English  system  differs  from  the  French  system  in  one 
important  principal,  and  that  is  the  removal  of  the  polluted  water  from 
the  houses  is  always  the  first  consideration,  whereas  in  France  the 
removal  of  the  washings  of  the  street^s  is  considertni  more  important-. 

It  is  alleged  that  the  water  carriage  system  as  carried  out  in 
England,  increases  the  difficulty  at  the  outfall;  this  is  no  doubt  true, hut 
in  towns  where  waterclosets  are  not  generally  ustnl,  local  authorities  are 
compelled  to  deal  with  the  sewage  to  prevent  pollution  of  rivers. 

Various  modes  of  purification  have  been  adopted  in  England,  such 
as  irrigation,  intermittent  filtration,  precipitation,  <&c.,  and  in  some  cases 
a  combination  of  the  two  modes.  In  the  larg(i  majority  of  cases  these 
various  systems  are  effectual. 

By  the  French  method,  the  volume  of  sewage  is  less,  but  the 
decomposed  sewage  from  tlu*  cesspiti^,  which  is  discharged  into  the 
sewers,  causes  as  much  pollution  at  the  outfalLs  as  the  English  system, 
in  which  the  use  of  waterclosets  is  general  and  20  to  30  gallons  of  water 
l>er  head  per  day  are  consumed. 

Something  no  doubt  can  be  said  in  favour  of  the  French  subway, 
but  the  same  arguments  may  also  be  useil  in  favour  of  the  English 
subway,  the  only  difference  being  that  the  sewer  channel  is  open  in 
the  former,  and  covered  in  the  latter. 

In  the  opinion  of  the  author  there  is  only  one  true  principle  of 
sanitation,  and  that  is,  the  rapid  and  constant  removal  of  all  excre- 
mentitious matters  from  the  hou.*;es  to  the  place  of  disposal.  It  is  urged 
that  the  system  adopted  by  the  best  English  sanitary  engineers  affects 
this  object  in  the  simplest,  most  efficient,  and  most  economical  manner^ 
aad  that  the  French  system  does  not. 
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The  best  test  of  all  sauitary  work  is  the  effect  upon  the  public 
health.  In  the  best  drained  towns  in  Ens'land  vou  have  a  low  death- 
rate,  and  although  this  is  also  due  to  good  water,  healtliy  dwellings,  and 
other  causes,  house  drainage  plays  a  most  important  part,  and  without  it 
you  cannot  get  a  low  rate  of  mortality. 

The  author  would  compare  two  seaport  towns  in  the  respective 
countries  with  which  he  is  very  familiar,  viz.,  Havre  and  Southampton. 
There  is  no  reason  whatever  why  H&vre  should  not  be  as  healthy  as 
Southampton,  yet  the  death-rate  in  Havi-e  is  more  than  double  tliat  in 
Southampton. 

The  same  comparison  may  also  be  drawn  between  the  inland  towns 
of  France  and  England  to  the  disadvantage  of  the  French  towns,  and, 
in  the  opinion  of  the  author,  the  cause  is  to  be  found  in  the  want  of 
efficient  sewerage  and  house  drainage. 
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The  writer  proposes,  in  the  following  remarks,  to  give  a  short 
description  of  different  systems  for  the  removal  of  sewage  matter  from 
houses  and  streets  to  the  sea,  to  land,  or  otherwise ;  he  desires  to  set 
forth  as  simply  as  possible  the  difficulties  attendant  on  each  system 
which  has  been  adopted  in  the  endeavour  to  find  an  efficient,  economical, 
and  rational  means  of  removing  sewage  from  its  point  of  origin  to  tliat 
of  disposal. 

The  system  of  sewerage  which  lias  been  most  generally  adopteil  in 
this  country,  and  which  has  existed  from  the  earliest  times,  is  that  of 
large  sewers  calculated  to  admit  of  the  passage  of  all  the  sewage  matter 
and  storm-water  which  the  district  receives. 

So  long  as  it  was  possible  to  turn  the  sewage  thus  collected  into 
the  nearest  river  or  stream,  or  into  the  sea  direct,  this  system  of  largi* 
sewers  was  the  natural  sequence  of  such  dis^wsal.  But  the  injurious 
c(»isequenc*es  of  this  course  liaviug  become  apjiarent,  in  the  divngerous 
pollution  of  rivers  and  streams,  and  the  offensive  condition  of  the  sea- 
shore in  many  places,  whereby  the  country  was  to  a  considerable  extent 
(leprive<l  of  its  most  natural  and  least  artificial  source  of  water  8U[)ply, 
it  became  necessary  to  enact  that  sewage  matter  shall  not  be  turned 
into  rivers  unless  it  has  been  previously  rendered  innocuous.  This 
enactment  obliged  engineers  to  consider  the  most  economical  and 
efficient  means  of  transporting  sewage  to  much  greater  distances  than 
■was.formerly  thought  necessary ;  and  as  storm- water  forms  a  very  large 
proportion  of  the  mass  of  sewage  to  be  carried,  one  of  the  first  questions 


Removal  of  Sewage  afUr  leaving  Buildings.  29 

If  the  sewers  are  to  be  sepanite  from  the  watercourses,  the  gradients 
of  the  former  will  be  much  steeper  than  those  for  the  latter  conduits, 
would  in  most  cases  be  necessary  to  have  two  sewers  in  each  street, 
-•^for  all  the  house  drains  could  not  be  connected  to  one,  considering  that 
*^'tlie  covered  watercourse  would  be  in  the  middle ;  the  crossings  of  streets 
?!•  would  also  offer  considerable  difficulties.  But  nothing  is  impossible ;  and 
» these  difficulties  could  no  doubt  be  surmounted,  indee<l,  this  has  been 
<»  done.  Th(i  question  then  aris(»s,  however,  of  how  far  it  is  safe  to  i>ass 
B  nvater  mixed  with  the  sweepings  of  streets,  of  courts,  and  of  yards,  and 
•%-  "Ae  washings  from  the  roofs  of  houses,  directly  into  the  nearest 
m  "watercourse  without  purification. 

It  has  l>een  contended  lately  that  the  number  of  microbes  present 
-  in  the  dust  of  streets  is  greater  than  in  sewers,  due  it  is  said  to  the 
more  free  circulation  of  air  in  the  open  than  in  the  covered  sewers, 
and  this  has  been  usihI  as  an  argument  against  the  ventilation  of  sewers. 
It  may  be  that  the  number  of  microbes  is  greater  in  the  streets  than  in 
the  sewers,  but  this  does  not  prove  that  the  larger  number  are  more 
dangerous  to  health  than  the  smaller  supply,  nor  does  the  view  tliat 
more  is  to  be  feared  from  street  sweepings  than  from  sewage  agree  with 
experience,  it  having  been  frequently  noted  that  foul  watercourses 
remained  innocuous  so  long  as  they  were  open  to  the  air,  but  became 
exc*eedingly  injurious  to  health  when  covered  in.  However  this  may  be, 
the  question  remains,  is  it  safe  to  turn  water  which  lias  passed  from  the 
roofs  of  houses,  and  over  the  surface  of  streets  and  yards,  direct  into 
the  nearest  watercourse,  and  the  writer  does  not  feel  able  to  ^leal  with 
the  chemical  view  of  this  subject. 

The  advantages  which  the  separate  system  offers  appear  to  be : — 
(1.)  The  use  of  very  small  sewers.  (2.)  A  fair  amount  of  regularity  in 
the  amount  of  sewage  |)assing  through  the  sewers,  which  will  not  vary 
greatly  either  in  (piantity  or  quality,  and  which  will  at  certain  known 
times  in  every  day  carry  a  known  maximum  and  minimum  of  sewage. 
(3.)  The  gradients  can  be  arranged  to  give  a  minimum  rate  of  flow  which 
shall  not  allow  of  deposit.  (4.)  Where  ptimping  has  to  be  employed,  the 
volume  to  be  pumped  is  reduced  to  a  regular  diurnal  unit,  as  against  a 
quantity  which  may  vary  in  the  proportion  of  from  1  to  25  or  more 
according  to  the  rainfall,  and  which  necessitates  the  use  of  pumping 
machiner}',  tanks,  and  other  appliances  calculated  to  deal  with  the  larger 
quantity.  (5.)  The  comparatively  small  alteration  of  level  of  the  sewage 
matter  in  the  sewers,  and  the  fact  tliat  the  variation  in  the  rate  of  flow 
would  be  reduced  and  the  average  rate  made  higher,  should  tend  to  pre- 
vent pressure  from  the  evolution  of  gases,  and  should  shorten  the  time  of 
delivery — and  therefore  that  in  which  fennentation  can  take  place — and 
should  tend  to  health.  (6.)  The  heavier  matter,  such  as  road  scrapings, 
coaldust,  etc.,  is  not  passed  into  the  sewers,  but  into  the  watercourses, 
and  the  former  should,  therefore,  be  maintained  free  from  deposit  with 
great  facility.  (7.)  From  the  small  size  of  the  sewers  and  the  compara- 
tively regular  flow  of  sewage  in  them  they  offer  great  facilities  for  more 
thorough  and  regular  ventilation  than  has  been  hitherto  found  possible  in 
the  lirger  sewers. 
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Against  th('s<»  advuiitnges  must  be  placed  the  inere^iscd  coniplication 
of  the  drainage  system,  not  as  a  whole,  but  in  the  streets ;  and  the  fact 
that  as  the  gradients  of  drains  of  small  size  must  be  steeper  than  of 
those  which  carry  a  larger  volume,  the  height  through  which  the  sewagi» 
has  to  be  pumped,  where  pumping  becomes  neceiisar}%  will  be  greater 
than  for  large  sewers,  though  the  quantity  to  be  dealt  with  is  much 
less,  the  proportion  can,  however,  l>e  only  decided  for  each  particular 
case. 

The  separate  system  api)ears  to  offer  many  mlvantages  for  the 
collection  of  sewage,  in  very  flat  districts,  in  receivers  of  limited 
capacity  placed  at  comparatively  short  distances  apart,  whence  it  may 
be  discharged  or  pumped  to  a  higher  level  by  steam  ^wer  or  by  water 
or  air  pressure  supplied  from  a  central  station.  It  is  thought  that  the 
use  of  air  is  most  advantageous  for  this  purpose,  as  ver}*  much  smaller 
pipes  can  be  used  for  its  transmission  than  is  possible  when  water  is 
employed  as  the  motive  i)ower ;  a  speed  of  60  feet  per  secoml  being 
quite  admissible  when  air  is  used,  while  3  feet  per  second  would 
be  about  the  limit  for  water ;  and  there  is  no  shock  with  the  first-men- 
tioned form  of  power,  while  there  is  considerable  shock  with  the  second. 
The  efficiency  obtained  with  the  use  of  compre^ssed  air  is  con- 
siderable, and  might,  it  is  thought,  he  greatly  increasetl  by  it^  more 
careful  and  scientific  employment,  both  as  regards  the  construction  of 
i-eceivers,  the  height  of  the  lift,  in  the  compressing  machinery,  by  the 
reduction  of  waste  sjmce,  and  in  heating,  and  by  the  expansive  use  of 
the  air.    • 

Where  water  is  used  as  the  motive  power,  space  nuist  be  provideil 
in  the  sewers  or  watercourses  for  the  exhaust  water,  while  the  air  mav 
be  discharged  into  the  sewer  without  talking  up  useful  space,  and  may 
serve  to  ventilate  it.  On  the  other  hand,  this  air,  which  lias  been  in 
intimate  contact  with  sewage  matter  (presumably,  however,  little  fer- 
mented) may  be  discharged  into  the  streets  through  some  opening,  and 
may  become  a  source  of  diuiger. 

The  writer  wishes  to  call  particular  attention  to  the  necessity  which 
exists  for  considering  each  locality  on  its  own  merits  and  conditions, 
and  for  providing  a  system  of  sewerage  which  is  applicable  to  those 
conditions.  The  same  sewers  which  may  do  very  well  in  a  hilly 
country  are  not  adapted  to  one  which  is  flat.  A  system  which  is 
successful  in  a  temperate  climate,  where  the  rainfall  is  moderate  and 
much  diffusetl,  is  not  necessarily  acUvpted  to  a  tropical  country,  where  the 
heat  is  great,  and  the  rainfall  is  excessive  and  concentrated.  The 
separate  system  is,  no  doubt,  not  universally  applicable,  but  the  writer 
believes  it  to  have  many  advantages  which  only  require  consideration 
to  be  recognised. 
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In  the  neighbourhood  of  Mount  Zeehan,  on  the  West  Coast  of 
Tasmania,  there  occur  immense  deposits — perhaps  the  largest  in  the 
Avorld — of  lea<l  and  silver  ores.  These  deposits  are  attracting  a  large 
l>opulation.  Six  months  ago  there  were  about  400  people  in  the  district, 
either  working  the  mines  or  prospecting  the  country  ;  to-day  there  are 
more  than  4,000,  and  the  number  is  continually  increasing. 

Under  the  existing  mining  law  it  Ls  impracticable  to  constitute  any 
municipal  authority  in  the  district,  as  the  inhabitants  of  municijial 
towns  acquire  rights  that  would  interfere  with  mining.  This  law  is  to 
be  amended  in  the  next  session  of  parliament.  In  the  meantime  the 
€k)vernment  has  undertaken  the  more  urgently  neede<l  of  the  works 
required  at  the  rapidly-growing  town.  A  local  board  of  health  has  been 
appointe<l.  It  has  no  rating  power's,  but  has  ample  authority  to  compel 
the  carrying  out  of  such  works  as  an?  usually  done  by  owners  or 
occupiers  of  property  in  their  individual  capacity ;  the  works  usually 
done  by  communities  in  their  collective  capacity  are  those  undertak(»n  by 
the  Government. 

The  principal  part  of  the  settlement  has  taken  place  along  three 
quarters  of  a  mile  of  the  road  leatling  from  Trial  Harbour — a  small  inlet 
ttvailable  only  in  fine  weather — through  Zeehan  to  Mount  Dundas.  It 
began,  as  all  mining  settlements  begin,  with  a  few  huts  and  teui»  on 
each  mining  claim.  Publicans,  tradesmen,  and  store  detilers  followed. 
The  surveyors  of  the  Lands  De[>artment  laid  out  a  township  on  what 
they  considereil  a  suitable  site,  and  the  whole  of  the  building  lots  upon 
it  were  immediately  bought.  But  as  it  is  about  a  mile  and  a  half  from 
the  principal  mines  yet  developed,  hardly  any  building  has  taken  place 
upon  it.  What  has  induced  building  has  been,  not  suitability  of  site 
or  of  ground,  but  proximity  to  work ;  and  consequently  the  grt^at 
majority  of  the  houses  are  built  upon  land  quite  mifit  for  such 
occupation. 

At  a  height  of  about  550  feet  above  the  level  of  the  sea,  and  13 
miles  distant  from  it,  there  is  a  little  valley  traversed  by  several 
rivulets  flowing  into  the  Little  Henty  River,  covered  with  thick  fon'st, 
and  surrounded  with  hills  that  shelter  it  from  every  wind.  The 
prevailing  rock  is  slate,  which  comes  up  close  to  the  surface  in  most 
places ;  and  what  little  soil  there  is  on  the  swampy  flat  forming  the 
bottom  of  the  valley  is  the  retentive  clay  produced  by  the  weathering 
of  the  slate.  The  forest  is  of  what  would  be  extraordinan'  density  in 
any  place  outside  Tasmania.  On  an  acre  of  it,  and  not  an  exceptionally 
densely  oovered  acre,  there  were  counted  96  trees  girthing  from  five  feet 
to  22  feet,  1,560  spars  and  saplings  girthing  from  one  foot  six  inches  to 
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five  feet ;  and  the  undergrowth  was  of  "  tea  tree,  with  it«  upright  spcar- 
like  stems  growing  so  thickly  together  as  to  be  impassabU^  without 
chopping  a  track.  Th(;  yearly  rainfall  is  probably  over  110  inches. 
The  rivulets  traversing  this  swamp  were  so  blocked  up  with  fallen  trees 
and  branches  as  to  render  it  difficult,  except  in  very  dry  weather,  to 
determine  which  were  their  real  beds ;  and  in  the  midst  of  this  the 
settlement  was  forme<l. 

In  its  beginnings  a  mining  settlement  is  not  a  savoury  place.  The 
huts  or  tents  are  usually  not  kept  scnipulously  clean.  They  are 
surrounded  with  emptied  and  partially-emptieil  preseneil  meat  and 
jam  tins  and  bottles,  with  bones  and  potato  parings  in  addition  if  fresh 
meat  and  vegetables  are  to  be  had.  There  are  no  latrines,  and  the 
surrounding  bush  is  polluted  with  oixiure.  If  horses  be  kept,  the 
manure  is  never  removed.  When  the  huts  and  tents  are  replaced  by 
houses,  the  refuse  is  still  simply  thrown  out  of  the  back  door,  and  the 
latrine  is  often  a  seat  with  or  without  a  hole  dug  in  the  ground.  There 
are  no  drains,  and  the  slops  an?  thrown  on  the  ground  close  to  the  door. 
At  Zeehan  all  this  naturally  aggravated  greatly  the  original  unwhole- 
someness  of  the  swamp.  Yet  in  it  houses,  hotels,  and  shops  were  built 
as  fast  as  materials  could  be  procured.  Some  of  the  hotels  accommodate 
more  tluin  100  guests  each,  and  others  still  larger  are  being  built. 

The  fii*st  work  done  was  to  clear  out,  straighten,  and  lower  the 
beds  of  the  two  principal  rivulets.  This  was  not  a  very  easy  work  to  do 
satisfactorily,  as  the  ground,  where  not  rock,  was  one  mass  of  tangled  roots 
of  all  sorts.  Xone  of  the  foi*est  trees  here  have  tap  roots,  consequently 
the  whole  surface  of  the  ground  is  covered  with  the  ramification  of 
roots — some  of  enormous  size.  The  following  of  definite  lines,  and  the 
making  of  clean  slopes  is  consequently  difficult.  The  work  has  already 
produced  a  marked  improvement;  the  level  of  the  "ground  water," 
which  was  formerly  pi-actically  identical  with  that  of  the  surface,  has 
been  lowered  three  or  four  feet ;  and  it  is  now  possible  for  the  inhabitants 
to  drain  off  the  large  quantities  of  stagnant  water  that  covere<l  much  of 
the  surface  in  wet  weather,  and  left  a  corres^wnding  surface  of  green 
fojtid  slime  in  dry.  Many  of  the  houses  were  built  on  short  piles  on 
land  in  this  condition. 

With  ivspect  to  the  sewerage,  the  preliminary  difficulty  was  to 
procure  mat'^'rial.  The  13  miles  of  road  to  Trial  Harbour  is  of  such  a 
nature,  and  in  such  a  condition,  that  not  only  does  haulage  at  present 
cost  £5  a  ton,  but  it  is  also  practically  quite  im[>ossible  to  secure  the  safe 
transport  of  any  breakable  material.  Earthenware  pipes  were,  therefore, 
out  O-  the  question.  The  use  of  wood  was  discarded  for  various 
reasons,  and  that  of  rivetted  wrought  iron  pipes  adopted.  Sheet  iron  of 
No.  18  gauge  was  employed  in  six-feet  lengths,  the  ends  being  slightly 
spigotted  and  faucetted  so  that  the  joints  might  overlap  about  two 
inches — the  spigot  end  being  left  unrivetted  for  that  length.  After 
rivetting,  the  pipes  were  heated  and  plunged  into  a  bath  of  boiling  pitch 
and  tar  which,  when  dry,  forme<l  a  hard  adhesive  coating,  sufficiently 
elastic  to  form  a  practically  watertight  joint  for  sewers  not  subject  to 
the  pressure  of  a  head  of  water.     The  junctions  were  easily  made  with 
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brailch  pipes  at  an  acute  angle,  each  one  having  also  a  short  vertical 
branch,  to  serve  as  an  inspection  hole,  and  large  enough  to  remove  any 
matter  that  would  choke  a  four-inch  house  drain.  While  being  laid, 
the  position  of  each  inspection-hole  was  permanently  marked  on  the 
surface,  and  also  fixed  by  recorded  cross  measurements.  Curve<l  pipes 
were  expensive  to  make,  so  their  use  was  as  much  as  possible  avoided  by 
patting  a  manhole  at  every  change  in  the  direction  of  the  sewers. 

Zeehan  is  a  mining  town,  and  the  whole  district  is  a  mining  district ; 
consequently,  when  lead  concentrating  work  is  largely  carried  on  it  will 
be  quite  impracticable  to  prevent  the  metallic  poisoning  of  the  streams 
running  through  it,  rendering  their  waters  unfit  for  animal  consumption. 
But  such  water  does  not  give  ofF  the  noxious  emanations  of  sewage.  So, 
though  it  has  not  been  thought  worth  while  at  present  to  purify  the 
sewage  before  its  discliarge,  care  has  b^n  taken  to  make  pro\'ision  that 
the  eventual  outfalls  shall  be  at  a  distance  from  nil  settlement, 

As  no  good  bricks  are  yet  made  in  the  district,  and  the  bad  ones 
made  cost  £10  a  thousand,  the  manholes  of  the  sewers,  and  the  trapped 
and  ventilated  catchpits  for  house  and  yard  drainage  were  ma<le  in 
wood.  Huon  pine,  Dacrydium  Frankliniij  is  an  admirable  wood  for 
these  purposes,  being  almost  imperishable.  Water  troughs,  laid  partly 
in  the  ground  for  intermittent  irrigation  work,  are  still  quite  sound  after 
40  years'  use ;  and  the  slabs  of  it  set  up  instead  of  headstones  on  the 
graves  at  Settlement  Island,  Macquarie  Harbour,  though  dated  1825 
and  1826,  are  still  quite  as  good  both  above  and  below  ground — the- 
arrises  only  being  very  slightly  weathered.  The  wood  of  the  Blue  Gum 
{Eucalyptus  globulus)  is  also  almost  equally  indestructible,  and  it  was 
principally  used. 

While  the  sewerage  works  were  being  carried  on,  the  local  board 
of  health,  having  obtained  from  the  Government  the  grant  of  a  suitable 
piece  of  land  as  a  depositing  ground,  entered  into  arrangements  for  the 
periodical  removal  and  burial  or  destruction  of  all  refuse.  As  there  is 
no  water  supply  at  present  available  for  waterclosets,  notices  were  issued 
to  eveiT  householder  to  construct  and  maintain  a  proper  earth-closet  of 
a  certain  pattern,  and  to  provide  suitable  receptacles  for  house  refuse ; 
and  the  weekly  cleansing  of  both  the^je  forms  part  of  the  arrangements 
above  referred  to.  Notices  were  also  ser\'ed  for  the  thorough  cleansing 
of  all  yards  and  outbuildings.  As  the  sewers  were  being  designed,  the 
details  of  all  house  drains  were  also  settled,  and  the  owners  of  all 
property  were  called  ujwu,  immediately  a  sewer  was  available,  to  constnict 
the  drains  accordingly. 

Nothing  was  done  by  the  Government  with  regard  to  a  water  suj^ply 
as  a  private  company  is  promoting  a  Bill  in  Parliament  for  establishing 
waterworks.     At  present  nearly  all   the   houses   have   galvanised  iron 
roofs  and  large  tanks,  and  the  large  rainfall  ensures  a  pretty  constan 
supply. 

Apart  from  the  population  settled  in  houses,  there  is  an  almost 
equally  large  population  dwelling  in  huts  or  tents.     Where  these  are 
occupied  by  miners,  and  erected  upon  the  claims  of  the  companies  for 
I    p.  2205.  C 
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whom  thoy  work,  the  oonipanios  nro  lioW,  under  the  1m»lawil  of  the  locd 
board  of  hoftltli,  to  provid**  for  tlioir  sanitary  condition.  The  difficnhy 
is  with  people  otherwise  eniploye<l,  and  apparently  too  poor  to  build 
houses  or  rent  them.  They  are  allowed  to  pitch  tents  on  the  unocenpied 
]>arts  of  mining  claims.  These  tents  and  their  surroundings  Are  nfjoallj 
indescrihahly  squalid  ami  filthy.  Where  a  Government  reserve  or  otiM^r 
land  is  available  for  the  puq)ose,  it  is  arranges!  that  camping  shall  only 
be  allowe<l  on  it,  and  under  the  control  of  the  local  board  of  hlBalth, 
which  sees  that  proper  sanitary  provision  is  made  in  return  for  a  small 
weekly  payment.  Hitherto  this  haa  not  been  possible  at  Zeehau  ;  but 
^some  of  the  tents  have  becMi  d(*alt  with.  They  IumI  been  put  upon 
ground  already  pollutetl  with  filth  and  sewage.  They  were  taken  down, 
the  ground  levelle<l,  the  surfa^'c  burnt,  and  then  the  actual  site  to  be 
occupie<l  by  the  t<»nts  coverwl  with  a  layer  of  clmrcoal — veiy  oasiW 
procurable  here — a  wooden  platform  or  floor  constructe<l,  and  the  tents 
re-erecte<l  thereuiwn. 

All  this  is  not  a  r(HX)rd  of  engin<H»ring  difficulties  overcome,  but  a 
narrative  of  how  the  excei)tioual  condition  of  thmgs  that  is  sometimes 
met  with  in  new  communities,  and  which  urgently  required  to  be 
immeiliately  dealt  with,  was  so  dealt  with  in  a  simple,  economical^  andt 
al>ove  all,  effectual  manner.  Some  of  the  work  done  is  neceasarilv  of  a 
temiK)rary  character ;  but  none  of  it  is  useless,  all  of  it  is  well  worth 
what  has  been  spent  uj>on  it.  When  the  railway  is  completed  to  Zeehan 
other  means  will  be  available,  and  the  work  will  have  to  be  greatly 
extendetl,  commensuratelv  with  the  extension  of  the  settlement. 


DISCUSSION. 

ProfasBor  H.  Pacchiotti  said  that  one  of  the  groat  sanitary  reforms 
in  Italvhad  reference  to  drainage,  which  had  been  overlooked  for  centuries. 
In  Rome,  in  the  days  of  the  Tarquine,  the  great  canalization  was  began, 
on  the  linos  of  what  the  French  called  tout  a  Vegout,  and  it  had  lasted  for 
2,500  years.  The  system  of  iotU  a  I'egoiU  had  acted  perfectly  well  under 
the  Monarchy,  the  Republic,  and  the  Empire,  as  well  as  under  the  Popes, 
and  under  the  present  Italian  Government.  *  During  the  last  ten  years  the 
s:imo  system  had  been  followed  in  Naj)lcs,  Milan,  and  Turin ;  and  it  was 
now  being  studied  at  Spezia,  Rc^gio,  Emilia,  Ancona,  Bari,  Catane,  and 
Messina.  The  same  system,  too,  had  been  adopted  by  the  great  men  who 
had  formerly  lived,  and  were  still  living,  in  London.  There  wore  some 
who  preferred  the  separate  system.  The  Waring  system  had  been  advo- 
cated by  some,  but  not  with  great  effect  in  Italy.  There  were  only  two 
towns  where  that  method  had  been  tried.  The  separate  system,  however, 
was  one  thing,  and  the  Waring  system  was  another.  For  the  last  10  years 
in  Turin  a  great  struggle  had  taken  place  with  reference  to  the  drainage* 
He  was  himself  a  member  of  the  Municipal  Council,  and  he  had  worked 
and  spoken  a  great  deal  on  the  subject  of  the  tout  A  Vegout  principle.  The 
town  was  of  such  a  character  that  it  seemed  made  almost  on  purpose  for 
that  system.     A  little  town  had  begged  M.  Bechmann,  of  Paris,  to  prepare 
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n  plan  according  to  the  tout  ^  Vegout  Bysfcom,  which  had  Rucoeed()d  very 
well,  and  it  had  been  approyed  by  a  commission  to  whom  it  had  been 
submitted.  He  had  already  presented  a  summary  of  the  conclusions 
arrived  at  by  this  commission.  Professor  Pacchiotti  finally  alluded  to  the 
moTement  then  on  foot  in  France  for  erecting  a  monument  to  the  memory 
of  Durandclaye,  whose  earnest  and  energetic  labours  deserved  the  cordial 
sympathy  of  sanitarians  throughout  the  world. 

Col.  Alfred  Jones  said  he  should  like  to  enforce  almost  every  word 
contained  in  Mr.  Middletou's  paper.    His  attention  had  been  drawn  to  the 
subject  for  the  last  20  years,  during  which  he  had  worked  a  great  deal  at 
it  with  the  view  of  ascertaining  whether  sewage  farming  would  pay  ornot. 
The  paper  had  referred  to  the  necessity  of  the  separate  system.    He  had 
been  arguing  for  the  separate  system  for  years  from  a  practical  point  of 
view,  maintaining  that  it  was  almost  impossible  to  utilize  sewage  which 
was  subject  to  extreme  variations  due  to  the  weather.    If  they  once 
admitted  the  rainfall  into  the  sewers  there  was  no  limit  whatever.    As 
the  author  had  pointed  out,  the  flow  of  sewage  due  to  the  water-supply 
alone  was  a  comparative  constant  quantity  ;  it  might  vary  from  hour  to 
houTy  but  as  compared  with  the  ungoverned  forces  of  the  rainfall  it  was 
very  easily  calculated.      With  regard   to  any  lifting  power    that  was 
required  in  the  transport  of  sewage  from  the  house  to  the  land,  Mr. 
Hiddleton  had  very  wisely  said  that  the  separate  system  was  very  neces- 
sary to  equalize  that  pumping  power.    He  would  not  go  into  the  question 
as  to  whether  water-power  or  air-power  was  best,  but  he  entirely  agreed 
with  Mr.  Middleton  that  air  was  not  subject  to  the  disadvantages  of  water. 
If  they  employed  water-power  to  lift,  they  only  added  to  the  quantity  of 
liquid  to  be  lifted,  they  had  to  lift  all  the  clean  water  they  used,  whereas 
the  air  was  dispersed  at  once,  blown  off,  and  used  for  ventilating  the 
sewers. 

M.  Beclimaiin  (speaking  in  French)  said  that  Mr.  Lemon  had  made 
a  comparison  between  the  two  systems,  and  had  easily  shown  the 
superiority  of  the  English  system  to  what  he  had  called  the  French 
system.  He  (Mr.  Bechmann)  wished  only  to  protest  before  the  meeting 
against  that  appellation,  which  he  considered  to  be  thoroughly  inaccurate, 
and  which  he  should  not  like  to  see  introduced  into  the  technical  language 
of  the  Congress  of  Hygiene.  As  Prof.  Pacchiotti  had  said,  the  honour  of 
having  opened  the  way  of  hygienic  reform  was  due  to  England.  The 
method  which  Mr.  Lemon  had  called  the  French  system  was  simply  the 
practical  mode  formerly  adopted  in  countries  which  had  not  entered  upon 
the  gigantic  sanitary  movement  of  later  days,  the  initiation  of  which  was 
due  to  England.  That  system  was  not  peculiar  to  France.  All  the  great 
towns  were  endeavouring  to  find  the  means— not  always  easy,  since  they 
were  not  as  rich  as  English  cities — of  adopting  a  system  of  drainage  which 
should  have  the  effect  of  diminishing  mortality.  He  might  cite  the 
example  of  Marseilles,  the  second  city  in  France,  which  had  very  recently 
obtained  an  Act  of  Parliament  authorising  the  expenditure  of  33,000,000 
francs  in  order  to  establish  what  Mr.  Lemon  had  called  the  English 
iqrstem  of  sewerage.  There  was  no  general  mode  of  procedure  applicable 
to  all  places.  In  each  country  it  was  necessary  to  modify  the  system  in 
order  to  adapt  it  to  the  customs  and  ideas  of  the  people.  He  asked  the 
members  of  the  Congress  to  admit  with  him  that  there  was  no  system  of 
"  French  sewarage  " ;  the  universal  system  was  that  which  England  had 
iailiated,  and  which  other  countries  were  adopting. 
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\  Richard  Read  (Gloacest^r),  in  commenting  upon  the  paper 
read  by  Mr.  Middle  ton,  said  the  separate  system,  as  was  generally  known, 
had  its  origin  in  consequence  of  the  difficulty  of  dealing  with  storm-water 
at  the  sewage  outfall.  Anyone  vvho  had  to  deal  with  the  sewers  of  a 
town  knew  the  difficulty  of  having  a  duplicate  system  to  which  oon> 
nexions  could  be  made,  and  the  confusion  which  arose  from  making 
connexions  with  two  separate  systems  of  sewers  in  the  same  street.  H& 
thought  the  better  plan  of  dealing  with  the  separate  syntem  was  to  hare 
all  tho  connexions  made  with  the  foul -water  sewers,  and  in  order  to  do 
that  to  take  a  definito  small  proportion  of  the  i*ainfall  into  those  foul- 
water  sowers.  In  that  way  they  would  get  the  dirty  water,  which  is  the 
first  flush  of  the  rainfall,  into  the  foul-water  sewers,  and  then  the  com* 
paratively  clean  storm  water,  which  followed  afterwards,  would,  by  means 
of  weirs  and  overflows,  find  its  way  into  the  storm-water  sewers.  The  street 
gullies  could  then  be  directly  connected  with  the  foul-water  sewers,  and 
they  should  be  very  numerous ;  being  numerous,  they  should  also  be 
easily  cleaned  so  as  to  keep  the  greatest  possible  amount  of  solid  matter 
out  of  the  sewer.  It  was  suggested  that  tho  system  of  weirs  or  overflows 
from  the  foul- water  sewers  into  the  rain-water  sewers  might  in  some  cases 
necessitate  pumping ;  but  he  took  it  that  if  all  the  rain-water  flowed  into 
one  set  of  sewers,  it  had  to  be  dealt  with  at  the  outfall  by  pumping.  It 
was,  therefore,  a  choice  of  evils ;  but  in  many  cases  weirs  or  overflows 
could  be  taken  directly  into  the  rain-water  sewers  without  pumping,  and 
he  believed  that  would  be  the  best  plan,  where  possible. 

Mr.  J.  T.  IToble  Anderson  (Melbourne)  asked  Mr.  Maolt  the 
dimensions  of  the  wrougbt-iron  pipes  he  used,  and  if  he  could  give  any 
idea  as  to  their  cost.  He  (Mr.  Anderson)  had  carried  on  similar  works  U> 
those  which  Mr.  Mault  had  in  charge,  on  some  camps  and  public  works  in 
Victoria,  and  found  that  he  could  get  the  red  gum  tree  troughs  con- 
structed for  about  one-third  tho  cost  of  \iTought-iron  pipes,  and  they 
appeared  to  be  more  durable  and  more  easily  flushed.  No  donbt  it  was 
a  question  of  economy  that  led  to  the  use  of  wrought-iron  pipes,  but  hi? 
own  impression,  from  seeing  these  pipes  used,  not  only  in  the  Melbourne 
and  Yictoria  water  supplies,  but  also  in  the  preliminary  seTi'age  works  of 
Melbourne,  was  that  they  had  been  very  much  over-estimated  with 
respect  to  durability.  The  asphalt  coating  corroded  very  rapidly,  and 
allowed  a  rapid  corrosion  of  the  pipe.  The  Melbourne  people  had  at  the 
present  time  sent  several  of  their  leading  practical  engineers  over  to 
America  to  study  the  American  modes  of  coating  the  wrought-iron  pipes. 
He  would  like  to  ask  Mr.  Mault  if  economy  was  the  chief  reason  for 
choosing  wrought-iron  instead  of  wood  troughs  for  conveying  away  the 
water  P  Also  his  experience  with  respect  to  the  length  of  time  wrought^ 
iron  pipes  would  last  ? 

Uir.  Gilbert  Thomson  (Glasgow)  wished  to  make  one  or  twa 
remarks  on  the  separate  system,  chiefly  with  regard  to  its  applicability, 
to  a  limited  extent,  in  the  case  of  small  towns  or  large  villages  with  from 
2,000  to  5,000,  or  8,000  inhabitants.  Such  a  town  or  village  very  often 
came  into  the  hands  of  the  sanitary  engineer  with  a  system  of  drainage 
more  or  less  deficient ;  the  whole  of  the  storm-water,  together  with  the 
sewage  water,  being  carried  ofl*  by  a  natural  watercourse,  which  ran  either 
through  or  close  by  the  town.  Such  villages  or  towns  had  a  very  large 
drainage  area  compared  with  the  roof  area,  and  the  streets  of  these  villages 
were  practically  country  roads  in  place  of  being  highly-polluted  town 
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streets.  The  pollution  from  these  streets  consisted  mostly  of  road 
detritus,  and  to  a  very  small  extent  of  the  manure  which  formed  a  large 
portion  of  town  mud.  The  practice  he  had  adopted  in  such  a  case  was  to 
allow  the  roof-water  to  go  into  the  sewage  system,  while  the  street- water 
and  the  storm- water  was  allowed  to  go  by  the  old  system  of  sewers  into 
the  drainage  system  of  the  place.  He  believed  that  such  a  compromise  was 
best  suited  for  such  places,  because,  if  they  kept  out  all  the  roof-water  as 
well  as  all  the  storm -water  they  would  require  to  have,  in  the  first  place, 
for  every  house  two  sets  of  drains,  and  that  meant  an  expense  to  the  owners 
which  they  would  be  very  unwilling  to  incur ;  in  the  next  place  the  roof- 
water,  which  was  a  comparatively  small  proportion  of  the  total  rainfall, 
was  an  advantage  in  helping  to  flush  and  cleanse  the  sewers.  He,  there- 
fore, believed  that  in  the  case  of  such  a  small  town  as  he  referred  to,  the 
proper  course  would  be  to  allow  the  roof-water  to  go  along  with  the 
sewage  into  the  new  system  of  sewers,  and  that  the  old  system  of 
sewerage  might  be  allowed  to  take  the  street-water  and  all  the  other 
rainfall  from  the  district,  and  convey  that  into  the  nearest  watercourse, 
which  probably  up  to  that  time  would  have  received  the  whole  of  the 
drainage. 

Mr.  James  Thomson  (Edinburgh)  said  that  one  of  the  dangers 
Qf  the  separate  system  was,  that  unless  it  was  under  complete  supervision 
there  was  risk  of  having  the  rain-water  pipes  ventilating  the  common 
sewers.  With  regard  to  the  drainage  of  villages,  one  of  the  best  ways  of 
dealiug  with  a  separate  system,  if  it  was  desirable,  was  to  put  in  overflow 
«ewers.  Wrought-iron  pipes  hud  been  referred  to.  He  had  had  some  little 
experience  of  wrought-iron  pipes  in  connexion  with  main  sewers.  He  hud 
seen  pipes  which  had  been  in  for  40  years,  and  were  uncoated,  which  were 
in  flrst-rate  condition.  They  seemed  to  be  preserved  by  the  coating 
which  formed  upon  the  interior  from  the  sewage,  and  unlike  clean- water 
pipes,  they  did  not  seem  to  corrode. 

Mr.  Sijmons  (Eotterdam)  wished  to  speak  of  a  system  which  had 
been  working  in  Amsterdam  for  the  last  10  years,  and  in  which  very  great 
improvement  had  been  lately  introduced.  The  Liemur  system,  as  employed 
in  Amsterdam,  was  arranged  for  populations  of  100,000  and  of  60.000. 
It  was  directly  connected  with  a  pumping  station.  TTiitil  recently  all  the 
collected  fsBcal  matters  were  dealt  with  at  the  public  cost,  but  the  town 
had  now  given  over  its  fsecal  matter  to  be  dealt  with  by  a  company  who 
treated  it  with  sulphate  of  ammonia.  The  cost  of  this  process  up  till  some 
time  last  year  was  61  cents  per  head,  nearly  1«.,  but  since  this  fsecal 
matter  had  been  treated  with  sulphate  of  ammonia  the  cost  had  been 
reduced  from  61  cents  to  44  cents,  that  was  to  nearly  9i.  By  the  Liemur 
system  faecal  matters  were  excluded  from  the  public  rivers.  He  knew  very 
well  the  diflBculty  of  applying  every  system  to  an  old  town.  In  the  new 
parts  of  cities  they  would  adopt  the  best  system  in  existence,  and  could 
construct  a  good  separate  system  like  that  at  Vienna. 

The  President  wished  to  say  a  word  with  regard  to  the  question  of 
the  durability  of  wrought-iron  pipes.  It  should  be  remembered  that  there 
were  two  factors  which  afi^ected  the  life  of  a  wrought-iron  pipe,  first  the 
soil  in  which  the  pipes  were  imbedded,  whether  it  contained  any  amount 
of  gait,  such  as  was  found  near  the  sea  shore  in  a  porous  soil,  and  also 
(and  this  was  a  very  important  consideration)  the  character  of  the  fluid 
that  was  passed  through  the  pipes.  If  they  were  near  a  town  with  largo 
chemical  manufactories  they  could  very  well  understand  that  the  life  of 
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the  pipes  would  bo  very  much  diminished  by  rctson  of  the  chemicalB 
passing  through  them. 

Mr,  H.  A.  Roechling,  (Leicester),  said  that  rererence  had  been 
made  to  what  Professor  Pettenkofer  had  lately  demonstrated  at  Munich, 
viz. :  that  the  sewage  of  Munich  could  be  discharged  into  the  Isar 
without  any  detriment  to  the  river  itself.  In  order  that  this  statement 
might  not  be  misunderstood,  and  that  the  veteran  sanitarian  might  not 
be  misrepresented,  he  wished  to  give  the  following  particulars  in  addition 
to  those  given  in  Professor  Robinson's  paper.  Professor  Pettenkofer,  in 
1867,  in  his  report  on  the  drainage  of  Basle,  advised  that  town  to  exclude 
all  fffical  matter  and  urine  from  the  sewers,  as  London  had  proved  the 
fallacy  of  looking  upon  public  river-courses  as  the  channels  for  conveying 
away  the  liquid  refuse  of  towns.  This  certainly  looked  as  if  Professor 
Pettenkofer  had  then  been  an  opponent  of  the  **  water-carriage  "  system. 
In  1876  he  had,  however,  altered  his  opinion,  having,  in  the  intervening 
years,  examined  the  question  very  thoroughly ;  and  he  now  held  that  the 
system  of  carrying  away  by  water  all  fsecal  matters,  <fec.,  was  right  in 
principle.  When  the  late  Mr.  Joseph  Gordon,  who  for  some  months 
held  the  appointment  of  Chief  Engineer  to  the  London  County  Council, 
designed  his  scheme  for  the  main  drainage  of  Munich  in  1878-80,  he 
recommended  the  adoption  of  the  system  of  **  water-carriage  "  pure  and 
simple,  and  was  backed  up  in  this  by  Professor  Pettenkofer.  The 
authorities  however,  took  a  different  view  of  the  matter ;  they  adopted 
some  portions  of  Mr.  Gordon's  scheme,  and  made  the  sewers  big  enough 
to  carry,  eventually,  the  sewage  and  the  rain-water,  but  they  did  not 
admit  faecal  matters  into  them ;  that  was  a  question  left  open  for  the 
future  to  decide.  The  matter  had  now  again  cropped  up  in  Munich,  as^ 
another  main  intercepting  sewer  would  have  to  be  constructed,  and  the 
Mayor  thought  this  was  a  good  opportunity  to  re-open  the  whole  question. 
He,  therefore,  recommended  the  construction  of  this  additional  main 
sewer,  the  admission  of  all  faecal  matters,  &c.,  into  the  sewers  and  the 
discharge  of  the  sewage  direct  and  without  purification  into  the  river 
Isar ;  but  he  added  to  this  recommendation,  that  all  sewers  should  be 
kept  at  such  a  level  as  to  admit  of  the  treatment  of  the  sewage  by  pre* 
cipitation  or  by  broad  irrigation,  should  such  a  course  bo  hereafter  found 
necessary.  Professor  Pettenkofer  thoroughly  supported  the  proposition 
of  the  Mayor,  having  examined  it  very  carefully.  He  was  of  opinion^ 
that  the  direct  discharge  of  the  Munich  sewage  into  the  Isar  would  not 
produce  pollution,  as  was  generally  feared;  the  velocity  of  the  river  and 
the  quantity  of  water  flowing  in  it,  even  during  the  time  of  minimum  flow, 
being  sufficiently  great  to  prevent  it.  He  based  his  figures  upon  a  ratio 
of  dilution  at  low  water  of  1  in  40,  reckoning  that  about  1  cubic  meter  of 
sewage  would  bo  mixed  with  40  cubic  meters  of  river  water  in  the  course 
of  a  second.  The  minimum  discharge  of  the  Isar  was  40  cubic  meters 
per  second  with  a  velocity  of  119  centimeters  per  second;  the  average 
discharge  110  cubicmeters  per  second,  with  a  velocity  of  from  145  to  188 
centimeters  per  second ;  and  the  maximum  discharge  amounted  to  300 
cubic  meters  per  second,  with  a  velocity  of  211  centimeters  in  that  time. 
From  his  examination  of  the  river  above  and  below  Munich,  at  times  of 
low  water  and  during  periods  of  flood,  he  felt  convinced  that  the  sewage 
of  Munich  would  not  pollute  the  Isar.  Far  more  organic  matter 'than 
would  ever  be  carried  to  the  Isar  by  the  sewage  was  in  the  river  at  flood 
times.  It  would  lead  too  far  to  follow  Professor  Pettenkofer  through  all 
his  analyses  and  arguments ;  it  must  be  sufficient  to  say  that  his  reasoning 
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was  so  close,  that,  theoretically  speaking,  the  deductions  from  his  figures 
could  not  be  otherwise  than  correct.     It  remained,  however,  to  be  seen 
wiietber  this  theory  was  borne  out  by  the  actual  state  of  the  river  After 
the  whole  of  the  sewage  had  been  discharged  into  it  for  some  time,  or 
whether  some  of  the  premisses  from  which  ho  had  argued  had  not  been 
sufficiently  examined.     Should  it  be  ascertained  that  pollution  of  the  Tsar 
had  commenced,  or  should  the  farmers  of  the  district  express  a  wish  to 
utilize  the  sewage,  then  it  was  a  comparatively  simple  matter,  to  divert 
it  from  the  river  and  to  employ  it  in  the  cultivation  of  the  soil.    Professor 
Pettenkofer's  deductions  had  reference  only  to  the  case  of  Munich,  and 
every  case  required  a  fresh  and  very  careful  investigation,  as  it  was  the 
proportion    existing  between    the  velocity  and    quantity  of   the  river 
water  and  the  velocity  and  quantity  of  the  sewage  that  governed  the 
decision.     Wherever    the    self-purifying  powers  of   a   river  would    be 
overtaxed,   then  pollution,   would  be  the  natural  result.    "With  regard 
to  the  remarks  of  Professor  Pacchiotti,  he,  (Mr.  Eoechling)  could  not 
agree  with  his  opinion  that,  as  far  as  sewarage  and  sewage  utilization 
was  concerned.  Prance  occupied  the  foremost  position  on  the  Continent. 
Having  carefully  gone  into  this  matter,  he  believed  that  the  sanitation  of 
German  towns,  especially  of  Berlin,  was  far  above  that  of  Paris.    Whilst 
Paris  was  in  the  unfortunate  position  of  not  knowing  what  to  do  with  its 
sewage,  Berlin  had  solved  this  problem,  and  utilized  its  sewage  on  large 
irrigation  farms ;  it  had  thus  set  an  example  to  the  whole  world.     The 
total  acreage  of  all  these  farms  amounted  now  to  nearly  19,000  acres,  of 
which  8,000  received  sewage  during  the  last  year.    The  utilization  of  the 
Berlin  sewage  did  not  cost  quito  a  penny  in  the  IZ.  of  the  rateable  value, 
and  the  results  from  a  sanitary  point  of  view  had  been  marvellous.    He 
had  gone  through  all  the  analyses  taken  since  1882,  and  it  appeared  that 
since  that  year,  on  an  average  98  i>er  cent,  of  the  organic  pollution  had 
been  abstracted  from  the  sewage  on  the  farms,  a  result  which  he  believed 
had  never  been  attained  before  by  any  process  for  any  length  of  time. 

As  to  the  separate  system  referred  to  in  Mr.  Middleton's  paper,  this 
question  required  to  be  considered  under  two  heads,  viz, :  first,  in  connexion 
with  an  existing  drainage  scheme,  and  secondly,  in  connexion  with  the 
construction  of  a  new  one.  When  he  was  with  Mr.  Grordon  at  Leicester, 
they  had  to  consider  how  far  they  could  relieve  the  old  sewers  of  the  town 
of  storm-water.  The  deep  sewers,  which  had  l^eon  laid  down  by  Mr. 
Wicksteed  in  1851,  had  become  much  too  small,  and  had  consequently 
more  work  to  do  than  they  could  perform ;  they  laboured  further  under 
this  disadvantage — that  when  the  pumping  engines  were  overpowered, 
which  occurred  very  frequently  in  wet  weather,  the  sewage  had  to  back 
up  to  a  height  of  about  9  feet,  before  it  could  discharge  into  the  river; 
V;'hich  meant  nothing  else  than  transforming  the  system  of  sewers  into  a 
subterranean  lake  at  almost  every  ordinary  shower  of  rain.  It  was  there- 
fore absolutely  necessary,  to  provide  a  remedy.  The  question  that  had  to 
be  considered  was;  whether  they  should  retain  the  old  deep  sewers  for 
the  sewage  only  and  relievo  them  of  the  rainwater,  or  whether  they  should 
construct  new  sewers  altogether,  to  take  both  the  rainwater  and  the 
sewage,  with  frequent  storm  overflows.  In  one  district  of  the  town  the 
sepairate  system  has  been  carried  out  so  far  as  it  was  thought  advisable  ; 
there  were  duplicate  sewers  in  all  streets,  but  the  house  drainage  had 
not  been  re-modelled,  and  consequently  the  storm-water  sewers  received 
the  rain  falling  on  the  surface  of  the  streets,  and  only  in  a  few  cases  that 
falling  on  the  front  part  of  the   roofs.     To  re-model,   the  drainage  of 
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every  house  would  have  involved  too  great  an  outlay,  from  aboat  lOi.  to 
\hl.  per  house,  to  say  nothing  about  the  inconvenience  to  the  inhabitants. 
In  this  district  they  had  careful  gaugings  taken,  and  found  that  only 
33  per  cent,  of  the  total  rainfall  went  to  the  storm-sewers,  the  rest  going 
to  gorge  the  deep  foul  sewers.    With  such  facts  before  them,  it  would 
have  been  mere  folly  to  extend  the  separate  system,  and  they  decided  to 
recommend  the  authorities  to  construct  entirely  new  sewers,  which  were 
now  being  carried  out.    They  had  divided  the  town  into  various  high  and 
low-level  districts  with  one  main  intercepting  sewer  to  each,  which  joined 
at  its  lower  end  the  main  outfall  sewer  to  the  pumping  station.    Each 
district  had  its  separate  storm  overflow,  calculated  to  discharge  \  inch  of 
rainfall  per  hour  over  the  area  of  the  district,  which  meant  practically 
a  capacity  of  }  inch  of  rainfall  per  hour,  on  the  assumption  that  only 
50  per  cent,  of  the  total  fall  reach  the  sewers.    In  dry  weather,  the  main 
outfall  sewage  conveyed  the  sewage  to  the  pumping  station,  where  it  was 
lifted  on  to  a  large  sewage  farm;  but  in  wet  weather  the  rain-water 
would  flow  forward  in  two  main  storm  outfall  culverts  to  a  point  some 
4  miles  below  Leicester,  where  the  levels  admitted  of  a  free  outfall. 
These  main  storm-outfalls  were  calculated  to  take  a  rainfall  of  2  inches 
in  24  hours  over  the  whole  area  of  the  town.    All  the  storm-oat  falls  were 
connected  by  solid  weirs  with  their  main  intercepting  sewers,  the  cills 
of  which  were  fixed  at  such  a  level  as  the  circumstances  of  the  case 
required,  and  only  when  the  waters  had  risen  to  this  height  could  they 
leap  the  weir  and  flow  forward  in  the  storm  overflows.     Such  an  arrange- 
ment insured  that  the  foulest  liquid,  which  was  generally  poured  into  the 
sewers  at  the  commencement  of  each  storm,  must  go  forward  to  the 
pumping  station,  and  could  not  reach  an  open  watercourse.    No  general 
rule  could  be  laid  down  concerning  the  separate  system.    What  might  be 
right  in  one  case  might  be  wrong  in  another,  as  every  case  required  to 
be  dealt  with  on  its  particular  merits. 

Mr.  Bnchan  said  that  prevention  was  better  than  cure.  Cholera  had 
been  the  scourge  of  nations,  and  he  believed,  in  the  opinion  of  some 
medical  men,  India  was  perhaps  the  original  seat  of  cholera.  Cholera 
was  due  to  disease,  and  those  who  believed  in  the  germ  theory  as  the 
origin  of  disease  must  insist  upon  the  destruction  of  these  germs  at  their 
source.  Consequently,  the  paper  read  by  Mr.  Baldwin  Latham  was 
worthy  of  their  serious  cousideration  in  that  respect,  as  insisting  upon 
better  sanitation  in  India.  He  understood,  from  various  sources  of  infor- 
mation, that  of  late  years  the  French  had  been  following  the  English 
system,  which  was  a  matter  of  credit  to  English  engineers.  In  most 
towns  the  '*  separate  "  system  would  involve  too  much  expense  ;  and  also 
the  effect  of  preventing  rain»water  from  going  into  the  drain,  which 
carried  off  the  soil  deposits,  would  be,  he  thought,  a  step  in  the  wrong 
direction.  More  especially  would  that  bo  the  case  on  account  of  the  law, 
which  he  thought  was  a  very  bad  law,  enacted  in  London  and  in  many 
other  cities,  limiting  the  flush  in  water-closets  to  a  6ouple  of  gallons. 
The  value  of  water-carriage  for  sewage  as  being  so  much  better  than  any 
other  system  was  now  a  matter  beyond  discussion. 

Mr.  A.  Manlt,  replying  to  the  questions  that  had  been  asked  by 
Hr.  Anderson  of  Melbourne,  said  that  it  was  not  simply  the  question  of 
economy  that  induced  him  to  use  iron  pipes  for  drainage,  rather  than 
wood ;  it  was,  also,  because  of  his  experience  of  wooden  drains  since  he  had 
been  in  the  colony.    There  was  a  yery  great  difficulty  in  keeping  wooden 
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drains  clean.  The  soap  and  grease,  ospecially  from  kitchens,  adhered  to 
the  surface  of  wood  in  a  way  in  which  it  did  not  adhere  to  the  surface  of 
iron.  Tn  addition  to  that,  there  would  certainly  be  the  question  of  feasi- 
bility. It  was  utterly  impossible  to  get  earthenware  pipes  there.  If  they 
had  imported  earthenware  pipes  from  Hobart  they  would  have  been  very 
lucky  if  they  got  one  pipe  in  ten  delivered  on  the  ground  whole.  The 
enormous  weight  of  the  pipes  in  comparison  with  wrought-iron  was  also 
important.  As  to  the  question  of  cost,  the  sizes  used  were  9-inch,  6-inch, 
and  for  hoase  drains,  4-inch.  The  9-inch  pipes  cost  complete  at  Hobart 
on  shipboard,  Is,  Id,  per  foot  run.  The  6-inch  pipes  cost  9c2.,  and 
the  4-inch  td. ;  and  the  cost  of  carriage  exactly  doubled  that  by  tho 
time  they  arrived  at  Zeeban.  As  to  durability,  he  had  seen  drain 
pipes  that  had  been  used  for  14  year?,  and  were  as  good  at  the  end  of 
the  14  years  as  they  were  at  the  beginning.  Mr.  Thomson  of  Edinburgh 
mentioned  that  he  had  known  pipes  not  coated  with  asphalt  that  had 
been  in  use  for  40  years;  but,  as  tho  President  had  mentioned,  the 
question  of  durability  of  course  would  greatly  depend  upon  what  duty 
they  had  to  perform.  If  iron  pipes  had  to  drain  chemical  works  they 
would  not  last  long,  but  with  ordinary  sewage  he  agreed  with  what  fell 
from  Mr.  Thomson,  that  its  action^-especially  that  of  the  grease  and 
soapsuds— had  rather  a  preservative  effect  than  the  contrary  upon  the 
duration  of  iron  pipes.  There  was  another  matter  special  to  the  subject 
that  he  had  mentioned,  namely,  that  even  supposing  iron  pipes  did  not  last 
long,  if  they  were  the  cheapest,  an  engineer  who  had  to  face  the  question 
of  the  drainage  of  a  mining  settlement  was  usually  quite  justified  in 
using  them,  if  they  would  last  only  six  years.  At  the  end  of  that  time  a 
nuning  settlement  either  became  a  large,  important,  and  wealthy  com- 
munity, or  it  became  a  desert.  If  it  became  a  desert  the  pipes  might 
wear  out  if  they  liked;  if  it  became  an  important  and  wealthy  community 
they  might  very  well  afford  to  re-organise  their  system  of  drainage. 

Mr.  Baldwin  Latham,  in  reply,  said  that  it  had  been  stated  that 
a  water-closet  was  no  doubt  the  cleanest  sanitary  appliance  that  conld  be 
used;  but  for  some  reason  or  other  it  was  supposed  not  to  be  applic  able  to 
Eastern  countries.  He  could  assure  the  members,  from  the  examination 
of  the  working  of  water-closets  in  Eastern  countries,  that  there  was  no 
appliance  so  well  adapted  for  an  Eastern  country  as  a  water  closet.  The 
inhabitants  of  India,  the  Hindoos,  always  used  water  in  lai  ge  quantities 
after  defsBcation,  and,  therefore,  there  was  no  system  so  well  adapted 
for  carrying  away  faecal  matter  as  the  water-closet  system.  Even  in  a 
climate  like  India,  where  the  atmospheric  conditions  were  such  that  very 
rapid  drying  would  take  place,  it  did  not  pay  to  manufacture  sewage 
into  povdrette.  In  Bombay,  Calcutta,  and  other  large  towns  where  they 
had  water-supplies,  all  the  public  latrines  which  were  used  by  the  natives 
were  upon  the  water-closet  system,  and  these  were  the  only  appliances 
which  were  anything  like  sweet  in  India.  They  answered  admirably, 
and  the  Calcutta  Municipality  had  been  extending  them  into  the  private 
courtyards  attached  to  the  native  residences,  so  that  it  was  now  quite  a 
common  thing  to  see  a  whole  row  of  latrines  worked  upon  something  like 
the  trough  system,  which  answered  admirably  for  the  purpose,  and 
nothing  was  better  and  sweeter.  The  contrast  with  the  system  hitherto 
in  operation  where  only  the  solid  matters  were  collected,  leaving  tho 
liquids  to  flow  away  in  the  street  gutters,  was  something  very  surprising 
to  those  who  had  any  noses.  With  regard  to  river  pollution,  no  doubt 
the  rivers  did  free  themselves  to  an  enormous  extent  from  any  dangerous 
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pollution.  Take,  for  instance,  the  case  of  Ihe  Ganges.  The  Gan^es^  of 
course,  was  a  large  river ;  it  was  a  long  river ;  it  was  a  river  with  a  veiy 
oonsiderablo  flow,  liable  to  enormous  fluctuation  in  its  flow,  but  also 
liable  to  extraordinary  pollution.  Not  only  did  the  drainage  of  towns 
more  or  less  find  its  way  into  it,  but  every  person  dying  of  cholera  was 
thrown  into  it,  every  pei*son  dying  of  smalUpox  was  thrown  into  it,  every 
unmarried  person  under  12  years  of  ago  was  thrown  into  it,  all  the 
religious  ascetics  who  died  were  thrown  into  it,  and  the  nshes  of  all  the 
dead  were  thrown  into  it  after  burning,  but  the  burning  often  was  a  mere 
farce.  He  had  himself  seen  bodies  floating  down  the  Ganges  with  the 
two  feet  burned  off,  and  the  hair  on  the  head  not  even  singed,  so  that 
the  euormoas  amount  of  pollution  which  passed  into  the  Ganges  was 
certainly  some  test  of  the  nature  of  the  power  of  a  river  for  self^nriS- 
cation ;  because  at  the  mouth  of  that  river,  from  one  of  its  branches*— the 
Hoogly — Calcutta  took  its  water-supply,  and  Calcutta  since  tho  intro* 
duction  of  this  water-supply  had  been  more  free  than  many  other  parts  of 
JndLafrom  cholera  and  other  such-like  epidemics.  They  had  there  an 
exemplification  of  the  enormous  i)arifying  power  which  nature  had 
provided  in  the  flow  of  a  river.  But  if  they  went  a  step  further,  even  to 
their  own  country,  they  found  this  remarkable  fact,  that  taking  towns 
of  like  character  and  like  populatioui  those  which  were  supplied  from 
rivers  had  the  lowest  rate  of  mortality  ;  in  fact,  the  groat  city  in  which 
they  were  at  present  assembled  was  a  case  in  point,  for  although  the 
water  of  the  Thames  was  still  liable,  more  or  less,  to  receive  the  pollution 
of  a  considerable  population,  yet  there  was  no  city  in  the  world  which 
.would  comi)arc  with  London  in  regard  t^  its  standaixi  of  health.  Sewage 
farms,  no  doubt,  were  an  admirable  way  of  getting  rid  of  sewage,  and  it 
was  suggested  that  only  farms  with  porous  soils  could  be  used  for  that 
ptirposo.  He  would  like  to  point  out  that  many  of  the  chief  farms  in  the 
country,  which  had  been  in  operation  for  over  a  quarter  of  a  century, 
were  on  clay  soils,  and  yet  they  as  perfectly  purifietl  tho  sewage  to-day 
as  on  the  first  day  when  the  sewage  was  applied.  He  might  particularly 
note  the  towns  of  Souih  Norwood,  Doncaster,  Warwick,  and  Rugby,  where 
the  farms  were  upon  the  stiffest  clay  that  could  Ic  found  anywhere.  lu 
some  of  those  towns  the  feewage  of  as  much  as  3CK)  people  had  been 
applied  per  acre,  and  successfully  purified.  With  reference  to  the  separate 
system^  he  thought  some  misunderstanding  had  arisen.  In  his  own 
practice  he  never  had  yet  drained  a  town  in  which  the  whole  of  the  rain- 
fall of  the  district  went  into  the  sewers.  In  the  case  of  a  town  which 
had  already  got  a  system  of  sewers  in  operation,  but  which  needed  a  new 
system  in  order  to  deal  properly  with  the  sewage,  the  best  thing  to  do  in 
such  a  case  was  to  retain  the  old  sewers,  as  was  suggested,  and  to  make 
use  of  them  for  the  purpose  of  the  rainfall,  or  the  larger  part  of  it,  leaving 
the  new  system  of  sewers  to  deal  with  that  portion  of  the  rainfall  which 
could  not  conveniently  be  excluded  from  the  sewers.  Even  when  the 
rain  was  excluded  from  sewers,  there  was  an  enormous  fluctuation  in  the 
flow,  and  he  might  refer  to  a  series  of  tables  which  were  published  by 
the  Thames  Sewage  Discharge  Commission.  Those  tables  showed  the 
daily  observations  of  the  quantity  of  sewage  flowing  through  the  sewers, 
the  rate  at  which  the  rain  fell,  and  the  degree  to  which  it  afl*ected  the 
sewers.  He  found  that  on  one  occasion,  when  only  0*1  inch  of  rain 
was  recorded  in  the  day — it  fell  in  a  limited  time, — it  actually  increased 
the  mean  flow  in  the  sewers  by  5*9  times.  That  was  in  a  district  in  which 
there  was  a  separate  system.     On  another  occasion  only  0*25  was  recorded 
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in  the  day.,  bnt  fell  in  a  very  limited  time,  and  that  increased  the  mean 
rate  of  flow  5*7  times.  It  was  found,  by  observing  the  rate  at  which  the 
rain  fell,  that  the  average  fall  in  the  whole  of  those  four  years  was  at  the 
rate  of  '065  inch  per  hour,  or  if  it  continued  at  that  rate  for  24  hours  the 
average  rate  was  a  little  over  1}  inch  per  day.  This,  of  course,  affected 
tlie  sewers  to  this  extent  in  a  district  in  which  there  was  a  separat<> 
system.  Generally,  in  English  towns,  the  roof  area  was  at  the  rate  of 
about  200  people  to  the  acre,  but  it  still  gave  an  enormous  fluctuation 
in  the  amount  of  rain  when  that  water  had  to  be  dealt  with  in  the  sewers. 
It  was,  therefore,  necessaiy  to  make  provision  for  these  large  fluctuating 
quantities  in  any  system  of  bcwerage,  especially  where  pumping  came  into 
operation.  A  suggestion  had  also  been  made  with  regard  to  the  system 
of  overflows,  that  the  rain-water  should  overflow  and  go  to  the  natural 
streams  when  the  sewers  got  to  a  certain  extent  over-charged.  He  had 
carried  out  works  of  that  character  in  the  town  of  Longbon,  whore 
Uiere  was  that  abominable  system  inaugurated  years  ago  of  building 
houses  back  to  back,  with  no  yard  between  them,  where  all  the  slops  and 
every  thing  was  thrown  out  into  the  street.  In  such  a  ca'je  the  only  possible 
way  of  dealing  with  drainage  was  by  meariS  of  one  system  of  sewers,  and 
the  system  was  so  aiTanged  that  with  a  very  small  dribble  of  sewage  it 
flowed  down  the  ordinary  sewer  and  wenc  into  the  foul  sewer,  but  when 
the  rain  came  in  large  quantities  it  leaped  over  the  opening  which  was 
provided  for  the  sewage  proper,  and  passed  away  direct  to  the  streams 
of  the  district.  That  system  had  been  in  operation  for  over  20  years,  and 
with  the  most  perfect  success.  No  complaint  had  ever  been  made  with 
regard  to  the  fouling  of  the  streams  in  the  neighbourhood,  so  i;hat  the 
suggestions  which  had  been  made  had  really  got  their  practical  exempli* 
ficatioQ  in  this  country  at  the  present  moment.  As  to  the  Liernur 
system,  which  he  had  thoroughly  investigated,  it  was  not  a  system  which 
would  guard  rivers  entirely  from  pollution.  The  Liernur  system  only 
dealt  with  one  part  of  the  sewage,  and  therefore  there  was  still  greater 
liability  under  that  system  of  river  pollution.  As  to  automatic  pumping 
of  air  and  water,  mentioned  by  Colonel  Jones,  all  he  wished  to  say  wjis 
that  none  of  those  objections  which  were  mentioned  by  Colonel  Jones  did 
arise.  The  water  which  was  used  for  the  transmission  of  power  was  never 
allowed  to  pass  into  the  sewers ;  or  if  it  was,  it  was  only  used  for  the 
purpose  of  flushing  the  sewers,  and  so  saved  other  water  which  ^rould 
otherwise  be  used  for  that  purpose.  Wooden  sewers  were  very  largely 
used  in  America.  They  were  very  successfully  used  in  the  drainage  of 
Boston,  especially  in  the  case  of  roads  in  which  the  ground  had  been 
recently  filled  up  above  the  low  levels  of  the  district.  Those  sewers  had 
been  built  as  large  wooden  barrels,  with  a  view  that  when  settlement  bad 
taken  place,  ultimately  their  interior  should  be  lined  with  brickwork  in 
the  ordinary  way. 

Xr.  D.  Balfbur,  M.Inst.,  CJB.,  P.G.S.,  (Newcastle  on-Tyne),  in 
reference  to  sewage  disposal  considered,  land-schemes,  either  by  broad 
irrigation  or  intermittent  filtration,  to  be  generally  most  efficient  and 
ooonomical,  wherever  both  properly  designed  and  managed.  Surface- 
water  generally  should  be  kept  separate  from  the  sewage,  rendering  less 
land  necessary  in  accordance  with  the  sanitary  maxim,  **  the  rainfall  to 
the  river,  and  the  sewage  to  the  soil."  Moreover,  all  sewage  work 
should  be  kept  in  the  hands  of  the  local  authority,  as  letting  to  a  tenant  is 
always  found  to  result  in  deterioration  and  dissatisfaction.    Chemical 
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schemes,  with  or  without  land,  should  only  be  resorted  to  for  exceptional 
local  conditions. 


r.  Lemon  said  he  wished  to  say  a  few  words  in  reply  to  the  French 
engineer,  Mr.  Bechmann.    Ho  regretted  that  he  (Mr.  Lemon)  coold  not 
follow  his  observations  as  clearly  as  he  could  have  done  if  they  had  been 
in  his  own  tongne,  but  he  understood  Mr.  Bechmann  to  say  that  what  be 
had  called  the  French  sj-stem  was  not  the  French  system  now.     No  one 
was  more  glad  to  hear  that  statement   than    himself.      What   he  had 
Written  in  his  paper  was  the  result  not  of  mere  second-hand  information, 
but  of  his  own  personal  observation.    He  had  seen  towns  in   France 
where  what  was  called  the  tinette — that  was  a  tub  in  which  they  put  the 
solid  excreta — ^was  placed  in  the  roof  of  the  house.    He  had  seen  that 
overflow,  and  in  one  house  he  went  into,  a  fair  sized  house,  the  inhabitants 
were  obliged  to  throw  the  excreta  on  to  the  roof  of  an  adjoining  house. 
Anything  tending  more  to  produce  a  high  rate  of  mortality  than  that  he 
did  not  know.    With  regard  to  what  was  called  the  tout  a  Vegoui  he  had 
used  the  term  in  contradistinction  to  the  old  French  way  of  convening 
away  solid  matter  in  carts,  and  allowing  the  liquid  to  find  its  way  into 
the  sewers.    What  a  French  engineer  meant  by  tout  d  VSgout  was  the 
removal  of  all  the  excreta  and  foul  water  from  the  houses  to  the  sewer. 
That  was  no  doubt  coming  into  operation  in  France,  and  France  was  very 
eminently  indebted  to  that  eminent  engineer,  M.   Duranclaye,  for  the 
very  excellent  change  which  had  taken  place  in  the  sanitation  of  France. 

Mr.  Baldwin  Latham  said  he  should  like  to  make  one  explanation. 
It  had  been  pointed  out  to  him  that  in  Calcutta  none  of  the  bodies  were 
thrown  into  the  river,  that  the  municipality  saw  that  they  were  not  so 
thrown  in.  He  (Mr.  Latham)  was  speaking  of  districts  above  Calcutta, 
and  not  of  those  which  were  within  the  jurisdiction  of  the  Calcutta 
Municipality. 

Professor  Paochiotti  said  one  of  the  speakers  had  referred  to 
Home.  Eome  had  one  system  of  sewerage  which  had  prevailed  for  2,600 
years,  and  had  been  worked  without  any  difficulty,  and  with  very  great 
success.  What  the  Italian  Go7emment  was  doing  now  was  a  new  thing, 
and  it  was  this :  instead  of  sending  the  drainage  into  the  river,  it  would 
before  long  be  sent  to  the  Campagna,  in  order  to  get  rid  of  malaria,  and 
to  get  rid  of  the  bad  soil.  Sewage  farms  had  been  spoken  of.  At  Milan, 
for  300  years,  they  had  worked  a  sewage  farm  saccessfuUy.  Paris  was  a 
little  behind  in  some  respects.  In  Paris  there  were  still  80,000  cess-pits, 
holes  at  the  bottom  of  the  houses  where  sewage  matters  were  kept  for 
five  or  six  months  in  a  year  and  then  taken  away  by  carts. 

Professor  D.  van  Overheck  de  Meyer  said  he  was  rather  afraid 
he  should  throw  an  apple  of  discord  into  the  meeting,  but  he  could 
not  pass  silently  the  difi'erent  conclusions  which  had  been  reached  that 
morning.  He  was  really  opposed  to  them  all,  and  if  he  was  not  asking 
too  much  of  their  patience  he  would  give  his  opinion  in  the  form 
of  the  following  conclusions.  The  tout  a  Vegout  and  the  separate  system 
were  noxious  in  the  town  itself,  because  (I)  proper  ventilation  of  sewers 
was  impossible  so  long  as  the  houses  were  different  in  height,  and  the 
street  openings,  manholes,  &c.,were  not  abolished;  (2)  the  tout  d,  Vegout 
was  a  fiction  wherever  the  storm-water  was  admitted  in  the  sewers, 
because  overflows  could  not  be  avoided  ;  (3)  it  was  impossible  to  get  rid 
in  a  proper  way  of  the  deposit  in  the  cowers;  (4)  tho  danger  to  health 


The  disposal  of  Setcage.  46 

larked  not  in  all  parts  of  the  bonse  refuse,  but  in  tbo  faecal  matters  only ; 
(5)  tbe  diminution  of  tbo  death-rate  in  sewered  towns  was  not  due  to  the 
tout  d  Vegout^  but  to  tbc  supply  of  good* water  and  to  other  sanitary  im- 
provements which  were  tbe  necessary  and  therefore  constant  forerunners 
of  a  sewerage  system ;  (6)  the  best  existing  system  was  tbc  Idernur 
system,  the  only  good  system  from  a  sanitary  point  of  view. 


Sewer  Ventilation. 

BY 

W.  Santo  Crimp,  Mem.  Inst.  C.E.,  F.G.S.,  &c. 

There  is  probably  no  subject  in  connexion  with  sanitary  science 
r^arding  which  more  has  been  written,  but  fewer  experiments  made, 
than  the  ventilation  of  sewers.  The  question  is  undoubtetlly  one  of 
extreme  difficulty,  as  the  conditions  vary  in  almost  every  sewer,  and  one 
would  therefore  have  thought  that  writers  would  have  at  least  made  an 
attempt  to  ascertain  the  actual  conditions  prevailing  before  proposing 
methods  that  would  in  all  likelihood  fail  in  consequence  of  their  Ixjing 
designed  upon  wrong  principles.  In  nearly  every  paper  or  work  on  the 
subject  examined  by  the  author,  the  writer  lias  assumed  that  tempeniture 
is  practically  the  only  agent  causing  movements  of  sewer-air,  an 
assumption  greatly  wanting  in  basis,  as  we  shall  see  later  on. 

As  a  result  of  this  assumption,  it  has  l)een  widely  believed  that 
sewer-air  constantly  passes  from  the  lower  parts  of  a  drainage  system  to 
the  higher,  to  the  discomfort  of  the  inhabitants  of  the  higher  ports  of 
the  district  sewered.  As  a  matter  of  fact,  the  sewer-air  as  often  passes 
downhill  as  the  reverse  wav. 

Having  constructed  some  works  in  connexion  with  the  ventilation 
of  sewers,  which  were  d(»signed  in  accordance  with  the  views  then  pre- 
vailing, the  author  was  disapj>ointe(l  with  the  results,  and  he  determined 
to  undertake  an  extended  series  of  observations  on  the  movements  of 
sewer-air.  This  he  did  during  tbe  year  188H,  and  the  results  were 
communicated  to  the  Institution  of  Ci\'il  Engineers,  and  may  Ixi  found 
in  Vol.  XCVII.  Exp(»riments  were  made  continuously  for  a  year  in  one 
12-in(fh  sewer,  having  a  gradient  of  1  in  8  to  1  in  100.  The  sewer  was 
trappe<l  off  from  the  main  into  which  it  discharged,  and  an  air-inlet  was 
provided  at  the  upper  end  of  the  syphon  trap,  whilst  at  the  end  of  the 
sewer,  1,860  feet  distant,  a  6-inch  ventilating  pipe  was  carried  above  tbe 
roof  of  a  building  near.  Two  anemometers  were  placetl  in  the  sewer, 
together  with  two  self -registering  thermometers,  and  these  were  read 

daily. 

The  temperature  of  the  sewage  was  lowest  in  Februar}',  when  the 
average  was  44  *  75^  Falir. ;  that  of  the  sewer-air  wjus  lowest  in  March, 
when   the   average  wa^^  42*0^;    the  highest  tein],)eratures  were  of   the 
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sewage  56  •  70°  in  September,  and  of  the  sewer-air  57*75*  in  August. 
Tlie  montli  of  February  was  the  coUlest  month,  the  mean  temper»tnre 
of  the  atmosphere  bi»ing  3t- 75,  whilst  August  was  the  warmest,  the 
mean  temperatuKi  being  59  •  10^.  The  great(»st  difference  between  the 
teuii)eratun»  of  the  sewer-air  and  tliat  of  the  atmosphere  was  during 
Octol)er,  when  it  average<l  8*40^,  the  sewer-air  being  the  warmer;  on 
one  da V,  the  8th,  the  (lifferenee  was  equal  to  16' 5°,  and  this  was  the 
grejitest  variation  n»gistered. 

Xow,  if  tenn)eratur(»  were  effective  in  causing  movements  of  sewer- 
air,  we  liave  sufficient  <lata  to  euabh*  us  to  calculate  the  number  of  times 
the  air  in  the  experimental  Si'wer  wouhl  have  l)een  changed,  say,  during 
the  uionth  of  OctolKT,  using  tin;  fundamental  formula  relating  to  falling 

bodies  v  =  \/2(/h  :  but,  as  a  matter  of  fact,  up-hill  currents  in  the 
Mjwer  were  onlv  mea**ui*abh»  bv  an  anemometer  on  three  davs,  whilst 
dowu-hill  currents  prevailed  on  12  days. 

These  exi)eriments  had  not  l)een  continue<l  ver}'  long  before  the 
author  found  that  for  all  practicable  purj)oses  the  wind  was  the  only 
agent  pnxhicing  movements  of  sewer-air  that  could  l)e  mcasiired  by 
an  anemometer.  Not  only  were  experiments  made  in  ordinary  sewers, 
but  also  in  surface-water  sewers,  at  a  time  when  thev  eontaine*i  no 
water,  and  precisely  the  same  insults  were  obtaine<l  as  in  the  se\*'er9 
proper.  Having,  therefon*,  ascertained  the  tnie  cause  of  the  move- 
ments of  sew(T-air,  their  <lirection  an<I  strength  eouhi,  after  some 
little  exj)erience,  be  fairly  well  foretold,  so  far  as  the  experimental 
sewer  was  concerned ;  for  when  northerly  winds  prevailed  the  sewer- 
air  travelled  up  hill,  and  when  southerly  winds  were  experienced 
the  sewer-air  passed  <lown  hill.  In  other  sewers  that  were  being 
experimented  upon  at  the  same  time  the  op[x)site  conditions  prevailed; 
and  this  is  easily  explaincMJ,  for  in  passing  over  a  town  the  course  of  the 
wind  is  broken  up  and  deflected,  and  it  will  affect  the  openings  upon  the 
sewers  in  different  ways,  in  some  castas  inducing  currents  out  of  them, 
in  others  passing  down  into  the  sewers  and  driving  out  the  sewer-air 
elsewhere. 

On  taking  charg(»  of  a  [)art  of  the  enormous  main  drainage  sy.stem 
of  the  Metropolis,  the  author  soon  found  oj)port unities  of  ascertaining 
the  conditions  prevailing,  and  he  found  that  they  were  identical  with 
those  in  the  smaller  sewers  at  Wimbledon ;  light  air  and  calms  mean 
stagnation  in  the  sewers,  whilst  brisk  winds  cause  rapid  movements  of 
the  sewer-air.  Of  course  an  abnormal  rise  of  tem|)ei*ature  due  to  the 
admission  into  the  sewers  of  hot  liquids  will  produce  a  local  disturbance, 
but  this  in  nowise  affects  the  main  question. 

The  author  ventures  to  formulate  his  views  in  the  subjoined 
summary  : — (1.)  That  the  wind  is  the  only  agent  which  produces  measur- 
able movements  of  sewer-air  in  an  ordinary  system  of  sewers.  (2.)  That 
the  fullest  use  of  the  wind  should  be  made  in  effecting  the  prop^T  ven- 
tilation of  sewers.  (3.)  That  the  offensiveness  of  sewer-air  should  be 
lessened  to  the  fullest  practicable  extent  bv  systematic  flushinsr  and 
cleansing  of  the  sewers  and  by  keeping  them  structurally  in  a  thoroughly 
effective  con<lition.     (4.)  That  small  pipe-sewers  need  not  be  ventilaterf 
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to  the  same  extent  as  those  large  enough  to  a<lmit  of  men  workhig  in 
them,  vents  high  overhea<l  ])eing  alone  required.  (5.)  That  m  all  RvstcMus 
where  practicable,  ventilating  pipes  should  be  carried  up  high  buildings  or 
other  objects,  where  they  may  discharge  their  foul  contents  into  the 
atmosphere  high  ovorhea<i,  and  that  street  ventilators  should  then  be 
reduce<l  to  a  minimum.  (6.)  That  if  every  house  were  proi)erly  dmined 
and  proof  against  sewer-air,  ventilation  of  sewers,  as  onlinarily  pmctiscMl, 
wouM  be  unnec*essarv'. 


Sewer  and  Drain  Ventilation. 

BY 

R.  Read,  Assoc.  M.T.C.E.,  M.S. I.,  City  Surveyor,  Gloucester. 

— — c-o-x— 

Introduction, — A  svstein  of  drains  and  sewers  consists  of  a  nundnT 
of  lengths,  or  branches,  of  undcrgroun<l  pip<*s,  of  gradually  increasing 
diameter  and  var}'ing  gradients,  converging  towards  the  lowest  point  or 
outfall  of  the  .«iystem,  where  the  sewage,  more  or  less  dilute<l,  is  dis<'harged 
by  gravitation. 

The  drains  ani  the  units  of  the  system,  and  tln*ir  total  length  is 
largely  in  excess  of  that  of  the  s<;wers,  to  which  they  are  <;onn(*ctc<l. 

The  great  majority  of  chains  and  sewci-s  in  a  town  consist  of 
glazinl  stoneware  piiw*s,  an<l  the  remainder  of  brick  or  concrete 
culverts. 

The  flow  through  the  dntins  is  intermittent,  but  a  suflicient  nuudx'r 
are  always  in  use  togethiT  to  k«f<'p  a  (continuous  stream  flowing  through 
the  sewers,  but  varying,  l>oth  in  volume  ami  velocity,  with  the  time  of 
day,  the  amount  of  water  supply,  and  rainfall. 

The  fluctuations  in  the  volume  of  M*wage  are  fre(|uent,  the  nuixinnim 
flow  in  drA'  weather  r>ccurring  between  0  a.m.  ami  2  j).m.,  when  aliout 
half  the  daily  water  supply  of  a  tr»wn  [m.H.Mf<  into  thr*  sewers;  but  rain 
may  cause  a  sud<len  or  gradual  increa.H<*  at  any  time. 

Sewer  always  full. — The  remaining  sjmee  above  the  sewage  in  a 
drain  or  sewer  is  always  fllh?<l  with  air,  wati'iy  vajiour,  or  gas,  or  a 
mixture  of  at  least  two  out  of  the  thrr-e. 

Minimutn  Velocity, —  In  a  sewer  running  half  fidl,  a  minimiuu 
velocity  of  1^0  fe<'t  \>*'V  minute  is  neees«»ary  to  jirev^-nt  the  de]K>sit  of 
solid  sewage,  unless  sjK*cial  means  of  flushing  are  adoptt'tl  to  prevent 
it;  but  this  velocity  will  <lLscharge  s^rwage  at  th<' outfall  from  any  jiail 
of  a  town  long  Wfon*  d<fCom[Kjsition  can  take  jilate. 

When  hAv\  dejxjsit  <x'curs  in  any  dmin  or  nwer,  d^'^'omix^jtiou 
quickly  ensu<-s,  and  sewer  gas,  a^  distinguishi'd  from  s^'wer  air,  Xn 
produced  in  incr<'a»»ing  quantity,  initil  the  ol/stnietion  ij  jfrnov'^J. 
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Compression  and  Expansion. — Sewer  air  is  alternately  compr^SMcl 
and  expanded  against  the  crown  of  the  sewer  by  the  rise  and  fall  of  the 
sewage,  and  also  by  the  increase  and  decrease  in  barometric  pressure ; 
the  latter  action  is  i>articularly  obser\'able  before  a  storm. 

Watery  vapour  is  constantly  given  off  from  the  surface  of  the 
sewage  as  from  any  other  wet  surface  in  contact  with  air  ;  and  both  the 
watery  vapour,  and  sewer  gases,  if  any  are  present,  diffuse  themselves 
throughout  the  sewer  air  until  the  point  of  saturation  is  reached  in  an 
unventilated  sewer;  the  percentage  of  moisture  in  the  sewer  air  is 
lowered  by  ventilation,  and  the  more  |)erfect  the  ventilation  the  nearer 
the  sewer  air  compares  with  the  outer  air. 

Temperature. — The  temperature  of  sewage  and  of  sewer  air  i» 
generally  lower  than  that  of  the  outer  air  during  the  summer,  and 
higher  during  the  winter. 

Forces  at  work. — Motions  of  sewer  air  are  prwluced  by  compres- 
sion, expansion,  diffusion,  differences  of  temperature,  and  barometric 
pressure ;  these  motions  cannot  be  measured  by  the  anemometer,  but  are 
made  visible  by  the  condensing  of  the  watery  vapour  in  cold  weather,  or 
bv  the  introduction  of  smoke. 

Down-hill  Currents. — A  velocity  of  180  feet  per  minute  in  the 
sewage  will  generally  carry  the  sewer  air  down-hill  with  it,  and  the 
motion  is  aecelerateil  by  every  intermittent  discharge  fi-om  the  drains. 

Wind. — The  most  powerful  agent  in  producing  motion  in  the  sewer 
air  is  the  wind,  which  acts  by  inducing  a  vacuum  in,  or  by  blowing 
directly  into,  any  opening  in  the  sewers  or  drains,  according  to  the 
position  of  the  opening,  and  the  direction  and  force  of  the  wind. 

Unventilated  Sewers. — All  attempts  to  keep  sewer  air  and  gas 
bottled  up  within  the  sewers  and  drains  having  failed,  ventilation  was 
reluctantly  adopted,  for  want  of  something  better;  and  it  is  now  a 
generally  recognised  fact  that  unless  some  provision  is  made  to  ventilate 
sewers  and  drains,  they  will  ventilate  themselves  in  a  dangerous  manner. 

Earliest  Ventilation. — The  first  ventilation  was  most  probably 
unintentional,  by  untrapped  rain-water  pipes,  and  by  overflow  pipes  from 
rain-water  cisterns  becoming  untrapped  in  dry  weather,  and  allowing  the 
passage  of  sewer  gas  into  houses. 

Street  Gratings. — To  relieve  the  pressure  upon  the  sewers  and 
drains,  manholes,  at  long  distances  apart,  weiv  ventilate<l  by  open 
gratings  at  the  street  level,  and  these  have  been  gradually  increase<l  in 
number  and  area  of  openings,  on  the  assumption  that  the  nearer  the 
approach  to  an  open  trench  the  better  ;  and  now  they  are  placed  from 
40  to  200  yards  apart,  an<l  the  openings  range  from  30  square  inches 
to  72  square  inches  area. 

This  method  of  ventilation  by  gratings  at  the  street  level  only, 
simply  provides  overflows,  or  safety  valves,  to  prevent  too  great  an 
accumulation  of  gas :  but  it  is  vent  only,  without  ventilation,  as  the 
movements  of  the  sewer  air  are  very  slow,  feeble,  and  uncertain, 
unless  there  is  a  good  wind,  a  rising  baromet?r,  and  a  fast  running 
stream  of  sewage^ 
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The  difference  in  height  between  any  pair  of  adjacent  gratings  at 
the  street  level  is  generally  so  small  that  there  is  no  marked  tendency 
for  either  to  become  an  inlet,  in  preference  to  an  outlet,  and  puffs  of 
wind  may  make  them  act  feebly  both  ways,  within  a  few  seconds,  without 
greatly  affecting  the  air  within  the  sewer. 

With  a  falling  barometer  the  watery  vapour  and  sewer  air  acting 
by  expansion  and  diffusion  rise  out  of  the  street  gratings,  and  should 
there  be  decomposing  deposit  in  the  sewer,  or  in  any  drain  connected  with 
it,  a  nuisance  will  be  apparent,  for  which  the  gratings  will  be  blamed, 
although  they  only  call  attention  to  the  existence  of  defects  which  they 
did  not  cause  and  can  only  partially  remedy. 

Shafts  above  Roofs  with  Street  Gratings  closed, — In  consequence 
of  complaints,  the  street  gratings  in  some  towns  have  been  closed,  and 
iron  pipes,  erected  against  buildings  substituted.  This  is  still  vent 
only,  without  ventilation,  and  a  reproduction  of  the  action  of  the 
street  gratings  at  a  higher  level,  without  dealing  with  the  first  cause  of 
the  nuisance. 

Partial  Ventilation, — ^Neither  of  the  above  systems  of  venting  to 
relieve  internal  pressure  by  partial  ventilation,  inducing  a  mere  tendency 
to  vacuum  in  the  mouths  of  a  number  of  outlets,  whether  at  the  street 
level  or  above  the  roofs,  can  be  anything  more  than  a  manufactory  of 
gas,  the  currents  of  air  having  no  power  to  penetrate  far  beyond  the 
mouths  of  the  openings.  At  intervals,  however,  discharges  of  gas  must 
take  place,  and  the  longer  the  interval  the  more  dangerous  the  gas 
becomes. 

The  constantly  changing  conditions  under  which  a  system  of  sewers 
and  drains  act  are  such,  that  it  is  as  impossible  to  stop  at  partial  ventila- 
tion, as  it  is  to  have  no  ventilation  at  all. 

Comparison  with  a  Mine, — The  leading  idea  which  for  a  long  period 
governed  attempts  to  ventilate  sewers,  was,  that  it  was  a  similar  problem 
to  the  ventilation  of  mines,  whereas  the  conditions  are  entirely  different. 
In  a  mine,  all  the  air  entering  the  down-cast  shaft  must  traverse  the 
workings  and  pass  out  through  the  up-cast  shaft,  these  being  the  only 
two  possible  openings.  But  any  attempt  to  draw  air  through  a  sewer  will 
not  be  felt  at  a  greater  distance  than  400  yards,  and  only  under  very 
favourable  conditions  will  the  distimce  exceed  100  or  200  yards.  This 
was  conclusively  proved  in  1858,  by  Sir  J,  Bazalgette  and  Col.  Hey  wood, 
by  experiments  on  a  large  scale,  with  a  furnace  at  the  Westminster  clock 
tower. 

Wimbledon. — Moi-e  recently,  in  1887-8,  Mr.  Santo  Crimp,  at  Wim- 
bledon, had  GOO  yards  of  12-inch  sewer  trapped  off  at  the  lower  end,  an 
opening,  28  inches  area  was  made  at  the  street  level,  just  above  the 
trap,  and  a  6-inch  opening  at  the  upper  end,  all  other  known  openings 
being  closed.  .  There  was  100  feet  difference  of  level  between  the  two 
openings,  and  a  fan  attached  to  the  upper  one,  drew  air  from  the  sewer 
at  the  rate  of  300  cubic  feet  per  minute  for  14  hours,  and  during  the 
same  period  the  sewer  air  continuously  discharged  itself  from  the  lower 
opening  600  yards  away  at  a  velocity  of  42  lineal  feet  to  104  lineal  feet 
I     p.  2205.  D 
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]yov  minnto,  thus  showing;  that  ono  or  more  accidental  openings  mw«t 
have  (»xistc<l,  and  that  thi^  friction  of  the  iiow  of  sewage,  and  the  effect 
of  the  wind,  was  siiificiont  to  brinjj;  the  sewer  air  down  to  the  lower 
opr'iiiiig,  in  spite  of  tlio  powerful  fan  at  work  at  the  npper  end. 

On  reniovincT  the  fan  the-  6-inch  pipe  was  carried  up  a  bui]«iing 
25  feet  high,  and  anemometers  att^ichcd  to  the  lower  opening  showeil 
that  (hiring  1888  the  air  current  was  down  hill  at  that  point  on  273  dars 
and  up-hill  on  97  days.  Unfortunately  no  anemometer  appears  to  have 
been  used  at  the  shaft  at  the  up|>er  end. 

Notwithstanding  these  facts,  the  favourite  recommendation  bv 
newspaper  corivspon<lents  has  always  been  to  connect  to  a  factory 
chimney,  on  th(^  assumption  that  it  will  entirely  clear  a  whole  .system  of 
sewers,  and  cremate  tlie  gases.  Factory  chimneys  are  iLsually  confine<l 
to  one  quarter  of  a  town,  and  although  velocities  from  500  feet  to 
2,000  fe(*t  p(*r  minute  cjin  be  obtained  by  connecting  to  them — ^ond  in 
some  towns  costly  stacks  100  fcK't  high  have  been  specially  erecte<l 
for  the  purpose — their  efF(H*t  upon  ordinary  sewers  is  only  local,  and 
very  limited  in  extent ;  so  that  it  is  like  shooting  at  a  si>arrow  with  a 
100- ton  gun. 

Keeling* s  "  Destructor ^ — The  most  recent  apparatus  for  ventilating 
sewers  by  artificial  means  is  "  Keeling's  patent  sewer  gas  destructor,'' 
an  arrangement  of  lamp  column  with  a  6-inch  connexion  from  tho 
s<nvt'r  for  passing  sewer  air  through  an  atmospheric  gas-burner  iixed  in 
th<'  base  of  the  column,  the  outlet  iH'ing  a1)out  10  feet  above  ground, 
under  an  ordinary  street  gas-lamj),  placed  at  the  top  of  the  column; 
a  consumption  of  coal  givs  from  6  cubic  f(H»t  to  10  cubic  feet  per  hour 
is  requireil  to  keep  them  burning,  and  pro<luces  a  heat  of  about 
600^  F.  at  the  burner,  and  al)out  100""  F.  at  the  outlet,  where  the 
velocity  is  about  200  feet  p(»r  minute,  or  equal  to  about  40  cubic  fi»et  [ht 
minute  of  air  extracte<l. 

The  a<lvantages  claimed  for  this  apparatus  are  that  sewer  gas  is 
entirely  cremated,  and  that  one  <lestructor  will  suffice  to  ventilate 
fabulous  lengths  of  12-incli  sew(T,  variously  stateil,  or  inferretl,  as  some- 
where Ix^tween  1,000  yards  and  nine  miles ;  but  no  such  distances  can 
be  aff(»ct(»<l  by  any  such  appamtus  if  a  fan  or  a  factory  chimnev  of 
10  times  the  [)ower  cannot  do  it. 

The  apparatus  cost  about  15/.  fixed  complete,  and  about  10/.  per 
annum  for  gas,  and  is  a  useful  luxury  as  an  aid  to  natural  ventilation  if 
pro[)erly  applied  at  the  lower  end  of  a  sewer,  instead  of  at  the  upper  end, 
as  recommended  by  the  patentet*. 

Their  greatest  use  is  for  dealing  with  the  emanations  from  a  very  foul 
sewer;  but  this  is  treating  tin*  symptoms  of  the  disease,  instead  of  the 
disease  itself,  for  such  a  sewer  requires  re-constniction  first,  and 
ventilation  afterwards. 

True  Ventilation. — Nearly  all  attempts  to  maintain  a  constant 
current  of  air  flowing  in  one  direction  have  failed,  because  they  have  not 
been  in  harmony  with  the  forces  at  work  within  nnd  without  the  sewei-s. 
The  streets  are  the  only  places  where  municipal  authonties  are  free  to 
ventilate  sewers  as   tli(*y  please ;  therefore,    the  gmtings  at  the   stn^et 
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level  hare  nlways  been  more  numerous  than  shafts  above  the  houses ;  and 
as  long  as  tliis  is  the  case,  no  constant  current  of  air  inwards  at  the 
street  gratings  can  Ik?  maintained.  There  can  be  no  true  ventilation 
without  a  system  of  both  inlets  and  outlets ;  the  street  gmtings  should  be 
comparatively  small  to  always  act  as  inlets,  and  the  outlets  should  alwAjv 
l)e  above  the  roofs  of  the  houses,  and  much  more  numerous  than  the 
inlets.  It  is  necessary,  therefore,  in  ortler  to  give  a  strong  initial 
velocity  at  the  inlets,  and  to  localise  the  ventilation,  that  the  street 
grating  inlets  shouM  not  exct^ed  30  or  36  square  inches  nix»a,  placed  from 
(50  to  100  yards  apart,  and  that  the  outlets  should  l>e  listributed  over 
these  lengths  in  such  numbers  of  4-inch  or  6-inch  shafts  that  the  sum  of 
their  sectional  areas,  between  each  pair  of  inlets,  shall  exceed  the  sectional 
area  of  the  sewer  as  much  as  possible. 

This  arrangement  can  only  l>e  obtained  by  terminating  every 
house  drain  by  a  4-inch  soil-pipe,  or  6-inch  shaft,  carried  above  the 
roof  as  an  outlet,  with  no  obstruction  between  it  an<l  the  sewer ;  th(^ 
fresh  air  will  then  constantly  enter  at  every  street  grating,  with 
a  minimum  velocity  of  100  to  200  feet  per  minute,  travel  down  the 
sewer  with  the  sewage,  and  up  every  drain  and  outlet  pipe  or  shaft 
above  the  roofs.  Each  length  of  60  or  100  yanls  of  sewer  between 
a  pair  of  inlet  gratings,  and  all  the  drains  connected  therewith,  will  then 
be  thoroughly  ventilated  by  a  localised  continuous  current  which  caiinot 
be  reversed,  and  which  will  require  no  traps,  flaps,  valves,  or  other 
obstnictions,  except  at  the  gullies  ami  w.c.'s,  to  isolate  or  direct  its 
course;  the  velocity  of  the  current  will  only  increase  with  the 
wind,  from  whatever  quarter  it  may  blow,  and  sewer  gas  will  have 
no  chance  of  existence. 

Interceptors. — The  above  system  requires  the  abolition  of  the  so- 
called  "  Interceptor  "  traps,  which  obstruct  the  flow  of  the  sewage,  and 
render  tlie  true  ventilation  of  the  sewers  impossible*.  They  are  the  only 
form  of  unventilated  syphon  trap  now  tolerated,  and  oppose  the  inertia 
of  about  thnie  gallons  of  stagnant  sewage  to  each  <lischarge  through  the 
ilrain ;  this  sewage  in  the  "  Interceptor  "  never  gets  entirely  changed, 
and  is  constantly  manufacturing  gas  on  its  own  account  and  providing  a 
greater  danger  to  the  inhabitants  of  the  house  than  the  sewer  to  which 
the  drain  so  trapped  is  connected. 

Flushing .-^^YQvy  w.c.  should  l>e  provided  with  a  mechanical 
apparatus,  or  cistern,  for  flushing  after  each  user,  to  keep  the  drains 
properly  clean  in  the  intervals  between  rainfall,  because  the  water  so 
Jtpplied  must  of  necessity  pass  through  both  drains  and  sewers,  while 
whatever  the  quantity  of  water  used  by  the  municipal  authorities  for 
sewer  flushing  it  can  only  pass  through  the  sewers,  leaving  the  drams 
untouched,  and  thus  wasting  a  large  cpiautity  of  water  which  would  be 
more  usefully  and  economically  employed  if  passed  through  the  drains 
as  well  as  the  sewers. 

Object  of  Ventilation, — The  true  object  of  sewer  ventilation  is 
not  to  let  out  at  intervals  quantities  of  sewer  gas  of  increasing 
foulness,  but  to  introduce  into  properly  constructeil  sewers  and  drains 
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such  a  constant  current  of  air,  as  will  prevent  the  fonnation  of  gas 
altogether. 

'  The  systems  of  partial  ventilation  now  in  use,  merely  provide 
sufficient  oxygen  to  facilitate  the  formation  of  gaseous  oompoiiDdf>v 
without  rendering  them  harmless. 


The  Better  Ventilation  of  Town  Sewers. 

BY 

W.  D.  Caroe,  M.A.  Cantab.,  F.R.I.B.A. 
♦•♦•♦ 

The  following  paper  took  shape  in  an  inquiry,  at  the  instance  of 
the  Grosvenor  Estate  Board,  into  the  possibility  of  supplementing  in 
some  manner  the  present  system  of  ventilating  the  sewers  by  means  of 
open  grids  at  the  street  level,  so  as  to  mitigate  the  complaints  constantly 
directed  against  the  open  grid  ventilators.  In  forming  conclusions  from 
such  an  inquiry  it  was  essential  to  admit  no  theories,  however  attractive, 
which  had  not  been  verified  by  practical  tests,  but  to  base  every  argu- 
ment for  remedial  measures  upon  the  solid  foundation  of  past  results- 
and  wide  experiences. 

The  general  system  of  rendering  pipes  for  the  conveyance  of 
sewage  refuse  innocuous  to  the  inhabitants  of  cities  or  districts — the 
system  of  open  or  ventilated  drains  and  sewers — is  now  so  thoroughly 
accepted  in  principle  by  sanitary  ex|)erts,  and  the  laws  I'elating  to  the 
action  of  sewer-gases  themselves,  and  of  fresh  air  admitted  into  open 
sewers  to  dilute  them  are  so  well  ascertained  and  available,  that  it  would 
demand  excuse  rather  than  apology  to  enter  into  fundamental  explana- 
tions of  the  open  system,  or  to  propose  discussion  upon  the  authenticated 
principles  of  the  dilution  and  diffusion  of  sewer-gas. 

In  an  unwavering  acceptance  of  the  open  system,  I  conceive, 
nevertheless,  that  every  sanitary  expert  should  take  note  of  the  singular 
conditions  which  rule  Bristol  (population,  221,665),  where  the  city 
engineer  is  to  be  found  congratulating  the  Council  upon  the  principles 
of  the  "  Open  system  "  being  violated  in  every  essential  particular,  and 
the  medical  officer  claiming  an  almost  complete  immunity  from  diseases 
having  their  origin  in  sewer-gas  emanations,*  and  imploringly  asking 
his  committee  to  pause  before  they  make  any  such  changes  in  the 
sewer  non-ventilation  as  will  reduce  his  city  "to  the  level  of  other 
towns." 

Believing,  however,  that  the  case  of  Bristol  is  exceptional  on 
account  of  the  large  amount  of  water  readily  available  without  cost 
for  flushing  purposes,  and  the  great  difference  of  levels  in  the  several 
parts  of  the  city  and  suburbs ;  and,  even  so,  that  the  conclusions  reached 
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by  the  advisers  to  the  Bristol  authorities  are  not  to  be  accepted  without 
question,  I  assume  the  advantage  of  the  completed  open  system,  even 
if  applied  to  Bristol.  I  am,  however,  prepared  to  admit  that  (given  the 
very  essential  requisite  of  perfect  house  drainage)  the  present  disgraceful 
emanations  from  the  street  ventilators  and  gullies  (of,  for  instance,  the 
Chelsea  and  Fulham  end  of  the  Metropolitan  Northern  Jow-level  sewer), 
form  a  strong  argument  in  favour  of  closed  sewers  as  oppased  to  those 
ventilateil  by  open  grids  only,  and  a  pernicious  example  of  the  failure 
of  what  I  venture  to  call  the  incomplete  system. 

I  will  now  briefly  pastulate : — 1 .  Ventilation  as  applied  to  sewers 
properly  means  the  Dilution  and  Diffusion  of  se^er-gases  to  such  an 
extent  as  to  render  them  innocuous  and  inoffensive.  (Sewer-gas  is  to 
be  prevented  from  forming  in  any  quantity,  and  that  which  must  of 
necessity  be  given  off  is  to  be  dispersed  in  the  most  diluted  state 
possible.)  2.  The  effective  agents  of  Dilution  are  fresh  air,  deodorising 
chemicals,  and  an  adequate  supply  of  water  for  flushing.  3.  The 
effective  agent  of  Dispersion  is  fresh  air  only.  And  I  will  add  as  an 
axiom : — 

Inlet  and  outlet  ventilators  are  equally  important,  and  these  should 
be  at  different  levels. 

I  will  base  my  inquiry  upon  the  above  statements,  all  of  which  are 
admitted  to  be  axiomatic  in  connexion  with  house  drainage.  I  believe, 
however,  that  the  importance  and  value  of  deodorising  chemicals  and 
water-flushing  are  thoroughly  recognised  by  our  authorities,  and  although 
not  used  to  the  utmost  as  yet,  no  efforts  are  being  spared  to  extend 
their  use.  The  last  depends,  of  course,  upon  the  exigencies  of  water 
supply,  about  which  there  is  ample  stir  at  present. 

I  confine  myself,  therefore,  in  the  main  to  the  consideration  of  the 
atmosphere  as  a  diluter  and  diffuser. 

It  is  surely  a  matter  of  common  sense  that  where  the  same  open- 
ings have  to  act  as  both  ingress  and  egress  ventilators,  the  system  must 
be  inadequate.  It  generally  happens  that  open  grids  become  a  greater 
nuisance  when  there  are  not  enough  of  them ;  in  other  words,  that  the 
process  of  dilution  is  insufliciently  operative.  In  the  metropolis  there 
is  no  uniformity  or  system  in  this  respect ;  and  it  would  be,  doubtless, 
well  as  a"  preliminary,  if  the  proper  spacing  of  such  ventilators  were 
made  compulsory. 

I  believe  it  will  be  undisputed  that,  on  account  of  the  numerous 
inlets,  apart  altogether  from  open  grids,  sewers  cannot  be  treated  by  the 
same  simple  systems  of  ventilation  as  mines ;  and  that,  given  open 
grids,  special  supplementary  shafts  at  intervals — aided  by  fans  or  furnaces 
or  extractors  in  which  gas  is  the  agent  employed — have  been  tried  with 
more  or  less  efficiency,  but  have  generally  been  found  insufficiently 
operative  to  justify  the  cost  of  either  their  erection  or  maintenance. 
In  place  of  any  such  non-automatic  arrangements,  I  would  here  advocate 
the  completion  of  the  open  grid  system  by  a  multiplicity  of  special  sliafts 
having  egress  at  a  high  level  complimentary  to  the  low- level  ingress 
of  the  open  grids.  Special  shafts  of  this  nature  are  generally  known  as 
Pipe  Ventilators, 
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I  urge  not  only  tluit  this  system  Las  common  scase  upon  itH  fikk;^ 
and  is  the  system  likely  to  prove  finally  eflfective,  but  tbat  it  Uaa  the 
most  reliable  authorities  and  experience  already  amply  in  its  support 
to  justify  its  adoption  where  possible.  Here  it  is  necessary  for  me  to 
meet  an  objection  which  has  been,  and  doubtless  will  be,  urged  again:«t 
the  system  per  se,  and  which  can  be  urge<l,  though  not  with  equal 
force,  against  the  ordinary  system  of  house  drainage,  since  it  is  regulated 
virtually  by  the  same  principles.  The  system  depends  upon  differeDC€> 
of  temi)erature  lw?tween  the  external  atmosphere  and  that  of  the  sewers 
It  follows  from  the  statistics  of .  6ew<?r  temperature,  that  on  certain 
summer  days  the  pipe  ventilators  become  inoperative.  But  are  we  then 
in  a  worse  position  than  if  the  pipe  ventilators  did  not  exist  ?  They 
themselves,  if  inoperative,  1^411  be  inoiffensive  ;  and  if  there  is  pressure 
in  the  sewers  it  will  only  find  its  Avay  out  as  it  does  at  present  at  the 
readiest  egress  outlet — the  street  grids.  This  is  the  time  specially  when 
we  shoidd  fall  back  upon  our  other  means  of  dilution — deodorising 
chemicals  and  ample  flushing. 

But  there  is  a  great  difficulty  to  meet  which  is  not  inherent  to  the 
system.  I  allude  to  the  question  of  owners'  or  occupiers'  prejudices. 
Unfortunately  tlu*  sense  of  the  average  householder  is  not "  common  "  in 
his  own  interests,  and  at  present  his  consent  has  to  be  obtained  -  to  the 
pipe  ventilators  l^eiug  carrieil  up  his  premises ;  and  compulsory  leglala- 
tion,  however  salutary,  would  be  undoubtedly  difficult  to  obtain.  This 
is  a  matter  of  the  greatest  importance  because  it  has  to  be  insisted  that 
the  system  is  not  carrie<l  out  efficiently  by  the  erection  of  an  odd 
ventilating  shaft  here  and  there,  but  by  numerous  shafts  acting  in 
conjunction.  We  thus  find  that  one  local  body  condemns  pipe  ventilators 
because  it  has  erected  one  shaft  and  found  it  ineffective.  Another  e^ect^ 
an  isolated  shaft  at  a  considerable  elevation,  which  proves  such  a  uuisance 
that  it  has  to  be  removed.  A  multiplicity  of  the  pipe  ventilators  being 
essential  to  the  success  of  the  system,  it  follows,  therefore,  that  the 
difficulty  of  obtaining  householders'  consent  constitutes  the  first  obstacle 
to  be  overcome  in  its  application,  and  it  would  at  present  seem  praeti' 
cally  impossible  to  apply  the  system  in  districts  already  built  upon.  As 
an  example  of  this  difficulty,  the  Commissioners  of  Sewers  of  the  City 
of  London  lately  resolved  that  in  all  instances  of  the  erection  of  new 
houses  the  owners  should  be  treated  with  to  this  end,  but  vrithin  12 
months  not  a  solitary  instance  of  consent  had  been  secured.  • 

In  new  districts,  however,  or  upon  large  properties  .under  one 
owuership,  where  theire  is  a  large  area  of  rebuildiug,  or  where  new 
streets  are  formed,  there  would  seem  to  be  no. such  difficulty  if  the  free- 
holder, or  authority  were  to  make  the  adoption  of  the  system  part  and 
parcel  of  the  building  contracts.  It  is  to  be  borne  in  mind  that  the 
system  of  shafts  in  any  given  area  will  «l>vays  work  in  connexion  with 
the  nearest  open  grids  within  that  area,  and  will  not  carry  off  the  gases 
from  sewers  at  any  great  distances  even  although  these  be  not  adequately 
ventilated.  In  recommending  the  adoption  of  the  open  grid  system,  Sir 
Bobert  Bawlinson  points  out  that  while  the  air  in  one  mile  of  street 
sewer  may  be  taken  at  1,000  cubic  yards,  the  air  in  the  street  above 
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would  be  approximately  500,000  cubic  yards  changed  and  renewed  many 
times  in  the  day,  so  that  the  air  in  the  sewer  will  be  several  million 
times  less  in  comparative  volume  than  the  air  in  the  street,  an<l  the 
dilution  of  any  sewer-gas  will  be-  in  the  same  proportion.  By  the 
addition  of  pipe  ventilators,  the  open  grids  which,  without  this  supple- 
ment, are  acting  as  both  inlets  for  fresh  and  outlets  for  foul  air,  become 
active  fresh  air  inlets,  excepting  only  in  certain  conditions  of  the  atmo- 
sphere referred  to.  The  sewer-gas  would  generally  become  Xhva  further 
diluted,  and  the  amount  of  it  dispersed  through  each  of  the  many  shafts 
proposed  would  be  practically  unnoticeable. 

Before  discussing  the  practical  application  of  the  system  a  few 
statistics  of  existing  pipe  ventilators  may  be  useful.  The  metropolis  is 
behindhand  in  this  respect,  {lossessing  over  its  whole  "  greater "  area 
only  582.  In  12  districts  they  are  stated  to  be  satisf actor}',  but  in  the 
bulk  the  number  may  be  said  to  be  quite  insufficient  to  rely  upon  for 
results  of  the  successful  adoption  of  the  system.  Coventry  has  1,500 
pipe  ventilators,  while  other  provincial  towns  liave  many  more  than 
London,  and  a  much  smaller  area,  of  course,  to  deal  with. 

Blackpool  seems  to  be  the  solitary  exception  where  owners'  pre- 
judices have  been  overcome  and  no  difficulty  experienced  in  ere(;ting 
shafts  up  the  houses,  and  in  answer  to  the  query  as  to  the  means  of 
ventilation  employed,  the  8ur\'eyor  is  in  the  position  to  reply  **  By  open 
**  grids  in  streets,  by  shafts  up  house  gables,  by  Ave  street  lamp 
"  vents,  and  four  40-feet  shafts  used  for  electric  lighting,  and  sundry 
**  chimneys."  He  further  adds  his  opinion  "  tliat  very  fr||quent  open 
"  grids  in  the  streets  are  part  of  the  proper  system  of  ventilation,  but 
^^  these  are  of  no  use  unless  counter  shafts  lie  placed  to  extract  foul  air, 
^*  and  the  grids  become  inlets." 

The  city  engineer  of  Liverpool  informs  me  that  he  has  000  pi|)e 
ventilators  in  use,  and  has  had  no  complaints.  I  need  not  multiply  in- 
stances however,  but  merely  state  that  wherever  the  system  has  l>een  tried 
toao  even  moderate  extent  (for  in  no  instance  lias  it  yet  Ixn^n  adeqnatelv 
adopted)  it  is  spoken  well  of. 

I  will  now  briefly  remark  upon  the  practical  construction  of  these 
pipe  ventilators  recommended.  The  vestry  of  St.  Paucras  b(;in^ 
strongly  in  favour  of  the  adoption  of  the  system  (whereby  they  state 
that  probably  no  g&s  would  ever  be  generated  or  accumulate  to  such  n 
degree  as  to  become  offensive  or  perceptible)  advocate  its  application 
thus: — Each 'main  house  drain  should  not  be  disconnected  from  the 
sewer,  but  each  branch  house  drain  should  l>e  disconnected  from  the 
main  house  drain  and  the  latter  carried  up  to  a  high  iK>int  as  a  veutiha/>r 
to  the  sewer.*  This  arrangemefit  would  secure,  und^mlitedly,  the  same 
principle  of  sewer  ventilation,  but  it  might  in  many  caites  lead  to  such 
difficulties  and  complic^ations  in  systems  of  house  drainage  aiid  ventila- 
tion that  it  is  not  to  lje  lightly  recommende^l. 

Sir  Bobert  Bawlinson  and  others  asi»uuie  that  the  best  arraogement 
is  to  connect  the  pipe  %'entihitors  with  the  crown  of    the  M;wer,  and 

*  Metropolitan  Board  of  Work»  B^port  at  to  Oeantiog  and  Veotilntioo  of 
SewtfSy  1886. 
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thence   conduct  them  up   the  fronts   of  the   houses.     But  here  again 
the   greatest   advantages  of   the  system  are  not  obtained.     The  con- 
struction  should    be   as    follows  : — Each   tenement  having    the    usual 
disconnecting  trap  and  chamber  serving  to  cut  off  the  sewer  from  the 
house  drain,  and  at  the  same  time  acting  as  an  inlet  for  fresh  air  to  Uie 
whole  system  of  house  drains,  every  sei)arate  branch  discharge  into  this 
chamber  being  carried  up  to  the  roof  full -bore  as  a  ventilator  to  that 
branch ;  at  the  back  of  the  disconnecting  trap  (that  is,  on  the  sewer  side) 
there  should  be  a  junction,  and  at  this  point  the  pipe  ventilator  should 
l)e  connected,  and  thence  carried  up  to  the  house-top,  being  disposed  as 
will  be  hereafter  suggested.     By  this  arrangement  two  great  advantages 
are  secured :  (1.)  ^  current  of  air  is  constantly  introiiuced  through  the 
short  length  of  ^i\)e  between  the  disconnecting  trap  and  the  junction  of 
the  house  drain   with  the  main  sewer,    preventing  it  from  forming,  as   * 
by  the  usual  arrangement,  a  dead  or  stagnant  length  in  which  sewer- 
gas  can  accumulate.     (2.)  The  breaking  of  the  water-seal  of  the  trap 
by  siphoning  or  pressure  is  rendere<l  impossible.     This  latter  point  is 
of    the   utmost  importance.     If,  whether  by  excessive  rainfall   or  by 
flushing  with  large  and  sudden  <|uantities  of  water,  the  sewage  rises  in  the 
main  sewer  so  as  to  cover  the  whole  of  the  orifice  by  which  the  house 
drainage  enters  it,  the  water-seal  of  the  disconnecting  trap  is  apt  to  be 
broken.     A  broken  water-seal  means,  of  course,  the  possibility  of  the 
main  sewer  discharging  its  sewer  air  or  gas  in  close  proximity  to  the 
lower  windows  of  a  town  house. 

If  everts  house  is  to  have  such  a  shaft  as  that  recommended,  its 
disposition  becomes  a  matter  of  importance.  It  is  an  advantage  that 
the  shaft  should  rise  verticallv  from  its  connexion  with  the  drain  as 
soon  as  possible,  and  have  as  few  bends  as  possible.  There  can  be  no 
doubt  but  that  the  best  position  for  the  shaft  is  up  the  front  of  the 
house.  The  open  end  should  be  removed  from  win<lows  and  chimneys 
as  far  as  can  be. 

As  regards  the  size  of  the  shafts,  inasmuch  as  a  6-inch  drain  is 
employed  to  carry  off  the  output  from  very  large  houses,  or  even  large 
blocks  of  flats,  it  may  Ix?  said  generally  that,  with  a  pii)e  at  every 
tenement,  none  need  be  larger  than  6  inches,  and  prolmbly  4  inches  would 
be  found  ample.  This,  however,  is  a  matter  of  calculation,  as  the 
collective  area  of  outlets  in  any  district  should  be  fully  equal  to  the  area 
of  inlets  formed  by  the  oi>en  grids  in  that  district. 

However  much  appearance  may  have  to  give  way  to  practical  or 
sanitary  considerations,  it  is  appalling  to  think  of  the  possible  effect  of 
a  series  of  6-inch  or  4-inch  pipe  ventilators  up  the  front  of  each 
tenement,  a  forest  of  fresh  ugliness  vicing  with  the  tall-boys  which 
already  so  disfigure  our  skylines.  But  fortunately  both  artij^tic  and 
sanitary  considerations  can  be  fully  regarded.  In  many  cases  the 
fortunate  favour  with  which  gables  towards  the  street  front  are  now 
being  regarded  comes  to  the  aid  of  the  architect.  There  can  be  no 
better  place  for  the  discharge  of  a  pipe  ventilator  than  the  apex  of  a 
gable,  which  fact  indeed  a(hls  another  point  in  favour  of  this  treatment, 
so  that  the  picturesque  and  the  sanitary  go  hand  in  hand  in  this  case. 
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The  pipe,  in  which  there  can  be  no  pressure,  can  be  carried  up  either 
in  the  core  of  the  wall  or  in  one  of  the  many  projecting  pilasters  or 
architectural  features  at  present  so  much  in  vogue.  It  can  discharge 
either  by  a  finial  at  the  apex  of  the  gable  constructed  on  purpose,  or  at 
the  back  of  the  coping.  There  is  no  architectural  difficulty  whatever. 
Where,  however,  there  is  no  gable,  it  can  be  built  in  the  party-wall  as 
suggested  by  the  City  of  London  authorities,  and  undoubte<lly  this 
arrangement  overcomes  the  difficulty  which  might  arise  from  the  varied 
height  of  street  buildings.  But  even  where  there  is  no  gable  and  the 
party-wall  is  impossible  in  a  new  building,  it  is  merely  a  matter  of  the 
exercise  of  ingenuity  on  the  part  of  the  architect  to  conceal  the  eyesore, 
than  which  many  more  difficult  problems  will  arise  for  solution  in 
almost  every  day  of  his  practice. 

Cases  may  arise,  especially  if  an  owner's  prejudice  can  be  over- 
come and  a  pipe  ventilator  added  to  an  existing  house,  where  it  is 
impossible,  or  may  be  considered  too  unsightly,  to  erect  it  on  the  facade. 
It  may  be  insisted  that  fherc  is  no  serious  objection  to  its  being  carried 
under  or  through  the  house  and  up  the  back.  It  will  not  act  quite  so 
freely  in  this  case,  but  it  will  act  freely  enough,  just  as  a  ventilating  pipe 
to  a  house  drain  does,  which  always  takes  the  same  course.  The 
suggestion  of  the  St.  Pancras  Vestry,  already  alluded  to,  embodies 
this  arrangement  of  conducting  the  sewer-air  under  the  house  of 
necessity,  as  in  almost  every  town-house  drains  under  the  ba^ment 
are  essential.  A  dry  pipe,  with  no  pressure  within  it,  laid  by  the 
side  of  the  house  drain  can  have  no  reasonable  objection  urged 
against  it. 

I  summarise  as  follows : — 

1.  That  the  system  of  open  grids  in  the  streets,  supplemented  by 

shafts  from  the  sewer  side  of  every  disconnecting  trap  upon 
the  main  house  drains,  be  recognised  as  the  effective  automatic 
means  of  sewer  ventilation,  and  its  adoption  be  aimed  at  in 
all  possible  cases. 

2.  That  it  be  made  compulsory  over  new  areas  of  building,  or  over 

large  areas  of  rebuilding. 

3.  That  the  flushing  and  deodorisation  of  sewers  be   made  com- 

pulsory, and  in  new  districts  that  the  former  be  part  of  the 
charters  of  the  water-company. 

4.  That    the    vestries    be   called  upon   to    exercise   rigidly  their 

statutory  powers,  not  only  in  respect  of  new  drains,  but  in 

respect  of  existing    drains ;  also  to  adequately  ventilate  the 

dead  ends  of  all  drains. 

The  adoption  of  the  system  as  suggested  in  new  districts,  or  in  large 

areas  of  rebuilding,  would  be  a  fitting  stepping-stone, — and  possibly  the 

only  one — to  its  spreading  by  the  force  of  example  and  success  to  the 

older  parts  of  our  great  towns. 

I  cannot  better  conclude  than  with  the  words  of  the  Vestry  of 
Tooting  Graveney,  who,  in  a  well-considered  memorial  to  the  Metro- 
politan Board  upon  the  subject,  say,  that  "  several  persons  have  had 
"  shafts  from  the  sewers  carried  up  the  sides  of  their  houses  at  their 
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**  own  expense,  which  have  answere<l  in  their  immediate  neighbourhood, 
"  hut  to  b(*  sueoessful  the  scheme  shouhl  be  general."  And  they'go 
so  far  VLS  to  suggest  that  pailiamentary  powers  shouhl  be  obtaiDe<l. 


■>-<D<>0-< — 


DISCUSSION. 


Br.  T.  W.  Hime  (Bradford)  said  the  subject  was  one  of  very  great 
imporlauce.  It  was  one  not  less  associated,  at  all  events,  with  the  bfttfl 
which  he  himself  practised  than  it  was  with  that  of  engineering,  and  it 
was  one  which  ho  might  say  had  at  the  present  time  been  so  unfmiifnlly 
cultivated  that  it  was  worth  while  venturing  to  say  a  word  or  two  about 
it.  Although  it  was  unfruitfully  cultivated  in  the  main,  ho  particularly 
wished  to  except  from  that  remark  the  admirable  paper  just  read  by 
Mr.  Crimp,  a  paper  so  essentially  opposed  to  the  ordinary  views,  and  to 
the  classic  statements  which  one  met  with  in  all  works  upon  the  subject 
of  sewerage  and  sanitation^  beginning  with  the  official  yolnmes  Of  their 
own  Government  and  going  down  to  the  humbler  handbooks.  Witii 
regard  to  the  contents  of  sewers  which  were  to  be  yeniilated,  perhaps  a 
word  might  be  said.  He  had  heard,  and  he  generally  heard  when  he 
came  to  places  where  there  were  discussions  of  sowers  and  sewage,  a  great 
deal  about  sewer-gas.  He  might  be  pardoned  the  heresy  of  saying  that 
there  was  no  such  thing  in  oxisteDCo  as  a  special  sewer-gas.  The  gaseous 
contents  of  a  sewer  were  a  mixture  of  gases  of  a  highly  complicated  and 
highly  composite  character.  There  was  one  thing  which  it  was  tacitly 
assumed  was  contained  in  the  so-called  sewer-aii*  or  sewer  gas,  and  that 
was  the  germs  of  disease.  From  the  first  time  when  a  disease  germ  was 
identified  up  to  the  present  date,  he  believed  there  was  Jtto  authentic 
record  of  the  disease  gerih  of  any  kind  having  ever  been  found  in  sewer-air. 
He  had  himself  aspirated  hundreds  of  gallons  of  sewer-air;  and  had  drawn 
it  through  a  material  specially  manufactured  for  the  purpose  of  culti- 
vating these  disease  germs,  but  never  had  he  recognised  one  of  them. 
Some  exceedingly  valuable  experiments  ou  this  subject  were  made  by  the 
late  and  too  early  dead  professor  of  chemistry  in  Aberdeen,  in  which  he 
showed  that,  so  far  as  living  organic  constituents  were  qoncerned,  the 
gaseous  contents  of  the  sewers  of  Aberdeen  were  very  much  better  than 
the  ordinary  atmospheric  air  around.  The  same  thing  had  been  proved 
over  and  over  again  in  Germany,  the  home  of  bacteriology;  and  he 
might  say  that  these  disease  germs  were  things  which  were  as.  well 
known  and  as  easily  recognised  by  those  who  had  studied  the  subject  as 
the  ordinary  botanical  or  zoological  living  specimens  on  a  larger  scale. 
It  ought  to  be  taken  at  once  as  a  fact,  and  recollected,  that  never  yet 
had  those  organisms  been  found  in  sewer-air,  or  at  any  time  got  from  it. 
Now  i\,  was,  of  course,  very  satisfactory  to  be  able  to  say,  **  Oh,  yes,  here 
is  a  case  of  typhoid  fever  in  the  house,  and  we  know  there  is  a  hole  in 
"  the  pipe  ;  the  virus  has  come  out  through  the  hole,  and  it  has  caused 
**  disease  and  death  in  the  house."  Then  they  simply  set  the  sanitary 
inspectors  and  engineei'S  to  work,  which  was  exceedingly  gratifying. 
It  was  much  pleasanter  to  do  all  this  than  to  be  obliged  to  say,  "  I  have 
not  the  remotest  idea  where  the  typhoid  fever  has  come  from,"  but 
that  was  the  fact.    It  was  well  that  that  should  bo  recognised,  because 
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the  statement  as  to  specific  diseases  coming  in  this  way.  from  sewer-gas 
from  the  sewers  was  a  yery  dangerous  statement,  and  it  was  one  which 
must  obscure  the  truth,  and  lead  right  away  from  the  direction  in  which 
they  ought  to  go.  With  regard  to  the  character  and  flow  of  gasea  and 
vapours  in  the  sewers,  Mr.  Crimp  had  given  some  exceedingly  valuable 
facts,  and  he  (Dr.  Hime}  could  verify  the[n  from  some  experiments  of 
his  own,  made  on  a  large  scale  in  the  years  1^2-83.  It  was  a  fact  that 
they  just  as  often  found  the  gaseous  contents  of  sewers  going  downhill 
as  uphill,  and  it  was  not  a  fact,  by  any  means,  that  because  the  eewer- 
air  was  generally  warmer  than  the  external  air,  therefore  it  was  always 
rising  up  to  the  top,  and  escaped  from  the  highest  point  of  the  sewer. 
Ought  they  not,  instead  of  wasting  their  time  in  talking  about  non- 
existent disease-geims  in  the  gaseous,  contents  of  their  sewers,  to  see  that 
their  houses  were  in  no  way  connected  with  the  sewers  ?  He  did  not  wish 
to  maintain  that  because  they  could  not  find  the  organisms  of  diphtheria 
and  cholera  in  sewer-air  that  therefore  sewer-air  was  advantageous  and 
wholesome.  Certainly  not.  He  imagined  that  the  proper  way  to  coxxnect 
houses  with  sewers  was  to  disconnect  them  absolutely,  so  that  there 
might  be  no  possibility  of  sewer-air  getting  into  the  house  at  all. 
Bather  a  serious  heresy  had  been  mentioned,  viz.,  that  the  only  dangerous 
part  of  the  outflow  material  and  waste  of  their  houses  was  the  e^Lcrement, 
He  need  only  draw  attention  for  one  moment  to  the  fact  that  the  most 
fearful  disease,  the  most  awful  Hcourgo  of  humanity  oe  well  as  of  our  most 
yalaabla  animals,  was  tuberculosis ;  and  that  p^doubtedly.  the  main  source 
of  infection  from  tuberculosis  was  not  from  the  intestinal  excretions,  but 
from  the  sputa.  Then  again,  another  disease  which  caused  a  great  deal 
of  alarm,  bat  very  few  deaths,  was  diphtheria,  and  it  was  perfectly  certain 
that  the  virus  of  diphtheria  never  did  come  out  of  man's  nether  vent,  but 
only  from  the  opposite  extremity.  The  cholera-bacillus  died  qilickly  in 
sewage.  The  dangers  from  sewer-air  were  of  a  different  character. 
Sewer-air  must  be  kept  out  of  their  houses  undoubtedly,  but  it  was  not 
with  the  view  of  excluding  sucK  specific  causes  of  disease,  because  they 
did  not  really  exist  in  the  sewer-air,  and  consequently  no  s\'stem  of  sewer 
ventilation  would  ever  succeed  in  getting  them  out. 

•Kr.Btephen  Kolmait  said  he  happoned  to  be  the  nnfortunste-indi-- 
Tidual  who  had  been  connected  with  Keeling's  system  of  ventilating 
sowers  mentioned  by  Mr.  Head..  Dealing  .first  with  Mr.  Crimp's  Tory 
able  paper,  he  (Mr.  Holmau)  knew  that  the.  statistics  he  had  plaoed  before 
them  might  be  taken  as  correct,  as  taken  by  auomometer  regiatration,  bat 
how  the  pipes  which  were  to  be  run  up  tothe  high  altitude  of  a  house, 
and  BO  on,  were  to  conduct  the  foul  air  from  the  sewers  into  the  atmos- 
phere at  low  temperatui*es  was  a  mystery.  In  his  experience^  in  introduc- 
ing a  system  for  the  extraction  of  sewer-air  by  means  of  heat,  extending 
orer  8om»  three  or.  four  years  past,  one  vlilchwas  in  use  in  such  towns 
at  Ealing,  Richmond,  Winchester,  and  Reading,  with  very  great  mechameal 
results^  if;hat6ver  the  ohemical  results  might  be,  he  had  gonO'  into  the 
matter  merely  as  an  eng^eer  and'npl>  as  a  chemist.  On  accooni  of 
some  controversy  which,  arose. at  Ealing  some  few,  years  ago,  Dr.  Ruts^, 
Analytical  Chemist  of.  St.  Bartholomew's  Hospital,  was  called  in  to  maike 
tests  and  to  give  a  report.  In  that  report  it  was  stated: — **"  The  second 
*'  class  of  experiments  were  to  determine  whether  tho  micro-organisms 
or  germs  known  to  bb  abundant  in  sewer  air  aro  destroyed  by  the  heat* 
ing  process  carried  oil  in  this  ventilation.  To  determine  this  Ldrow^ttir 
'*  from  the  top  of  the  ventilator  by  means  of  an  aspirator  for  13  minutes 


« 
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*•  thronglL  sterilised  cotton  wool.    This  wool  was  carefully  introdaced 
**  into  a  flask  containing  a  caltivatiug  medium,  and  an  exactly  similar 
**  experiment  was  made  with  air  from  the  sewer.    After  four  days  the 
**  flasks,   which  had  been  kept  at  a  temperature  most  favourable   for 
**  stimulating  growth,  were  examined.    In  the  one  which  had  the  wool 
'*  through  which  the  sewer  air  had  been  drawn,  there  were  at  least  7,000 
**  distinct  colonics  or  growths.     Two  experiments  with  air  from  the  top 
**  of  the  ventilator  were  made  (that  is,  after  the  gas  had  passed  through  a 
*'  destructive  heat,)  and  one  gave  only  six  colonies,  the  other  14.     That  is 
**  a  strong  illustration  of  how  eflSciently  organisms  are  destroyed  by  the 
**  method  of  heating  used  in  this  form  of  destruction."    Whether  sewer 
air  contained  germs  which  were  assumed  to  bo  fever  germs  ;  whether 
the  air  contained  germs,  or  otherwise,  might  be  a  chemical  question, 
which  he  would  rather  leave  to  Dr.  Russell  to  determine ;  but  it  was  a 
common  experience  that  frequent  complaints  were  made  of  sewer  emana- 
tions.    Whether  they  were  dangerous  or  otheiwivc,  they  were  certainly 
offensive,  and  with  all  their  means  of  trying  to  prevent  the  inlet  of  sewer 
gas  or  air  into  their  dwellings,  they  were  nevertheless  most  offensive 
when  they  were  emitted  in  the  streets,  especially  in  the  midst  of  dense 
populations  such  as  were  found  in  their  various  cities  and  towns.    The 
system  which  had  been  introduced  in  the  towns  he  had  named  was  that 
of  gas  furnaces  placed  in  columns  in  the  streets,  standing  10  or  12  feet 
high,  and  by  the  consumption  of    8  feet    of  gas  every  hour   they  got 
through  from  2,500  to  3,000  cubic  feet  of  sewer  air  per  hour.     The,  air 
which  would  come  through  the  gas  furnace  undoubtedly  would  he  the 
lightest  sewer-air.    Marsh  gas  was  something  like  half  the  weight  of 
atmospheric  air,  whilst  carbonic  acid  gas  would  be  half  as  heavy  again 
as  atmospheric  air.    Where  a  destructor  or  ventilator  of  that  class  was  in 
operation,  it  would  extract  not  the  heavy  air,  but  the  light  air,  which 
came  always  to  the  surface.    With  regard  to  the  means  of  ventilation  by 
iron  pipes  up  buildings,   they  were  undoubtedly,   as  Mr.   Crimp  had 
suggested,  inlets  of  air  under  certain  conditions  of  temperature.     If  there 
was  a  prevailing  temperature  at  the  surface  of  30  degrees  and  in  the 
sewers  of  50  degrees,  or  if  it  was  20  degrees  colder  on  the  surface  than  in 
the  sewer — under  those  conditions  air  would  not  come  up  the  sewer 
through  the  pipes,  but  would  go  down  through  the  pipes.     If  air  was 
moving  only  five  or  six  miles  an  hour  it  would  bo  found  that  an  iron  pipe 
was  a  very  great  refrigerator,  a  very  cooling  surface,  much  cooler  than 
the  air  in  the  sewer  or  in  the  man-hole  in  the  street,  because  the  iron 
pipe  was  often  three-eighths  or  half  an  inch  thick  ;  therefore  those  pipes 
became  inducts  of  fresh  air  or  surface  air  to  the  sewers,  and,  as  Mr.  Crimp 
had  very  justly  said,  when  they  had  inlets  of  fresh  air  to  the  sewers  some 
of  the  sewer  gas  must  go  out.    He  would  give  as  an  instance  Croydon, 
which  had  a  severe  epidemic  of  scarlet  fever  in  1886-87.     Iron  ventilators 
had  been  put  up  in  large  numbers  since  that  time,  he  was  told  to  the  extent 
of  800.    What  had  been  the  result  during  the  last  year  P    Last  winter,  in 
1890,  they  had  the  most  severe  epidemic  of  diphtheria  of  any  town  in 
England.     They  certainly  had  had  150  cases,  three  persons  dying  in  one 
house.   Those  300  iron  pipes  had  not  saved  Croydon  from  that  epidemic.  He 
had  had  conversations  with  doctors  in  many  localities,  and  they  informed 
him  almost  invariably  that  throat  diseases  were  most  prevalent  amongst 
persons  living  opposite  to  those  open  gratings  in  the  streets.     Sewer  air 
could  be  dealt  with  before  it  reached  the  outer  air,  and  it  should  be  so 
dealt  with,  by  passing  it  through  a  disinfecting  medium,  and  the  best 
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medium  of  which  he  knew  was  fire.  In  Eichmond,  four  years  ago,'the 
authorities  were  often  threatened  with  litigation  because  of  the  ofPensivo 
emanations  from  the  Btreets,  but  if  they  went  to  Richmond  to-day  they 
would  find  something  like  12  or  15  of  those  destructors  in  use,  and  there 
were  no  complaints  of  sewer  emanations  there.  It  was  the  same  at 
Ealing.  If  sewer  gas  was  not  infectious,  why  all  this  anxiety  to  keep  it 
out  of  their  houses  ?  Was  it  simply  because  it  was  offensive  and  [smelt  F 
Surely  not ! 


!.  A.  &oechling  (Leicester)  referred  to  the  experiments  which 
had  been  made  at  Munich,  where  it  was  found  that  the  wind  had  no 
noticeable  efi*ect  upon  the  movement  of  sewer- air ;  that  the  air  in  the  sewers 
oftener  flowed  downhill  than  uphill ;  and  that  tbe  cause  of  the  downhill 
movement  was  the  rush  of  sewage,  which  bore  the  air  with  it.  The 
observers  did  not  agree  on  the  question  of  the  influence  exerted  by  the 
difference  in  the  temperature  between  the  atmospheric  air  and  that  within 
the  sewers.  The  gentleman  who  conducted  his  observations  during  the 
winter  months  found  that  this  temperature-difference  did  cause  move- 
ments  of  aii*  within  the  sewers ;  whereas  the  gentleman  who  was  at 
work  during  the  summer  months  came  to  the  conclusion  that  this 
difference  had  little  to  do  with  the  movements  of  sewer-air.  He 
mentioned  this  to  show  that  Mr.  Crimp's  chief  conclusion,  that  the  wind 
practically  was  the  only  cause  of  the  movements  of  sewer-air,  was  not 
supported  by  the  Munich  observations.  He  would  also  quote  an 
observation  made  in  this  country.  Mr.  Haldane  of  Dundee,  who  some 
time  ago  examined  the  question  of  the  composition  of  the  air  within 
sewers,  recorded  some  observations  made  on  the  flow  of  the  air  in  the 
Bristol  sewers.  The  Bristol  sewers  were  not  ventilated  at  all,  and  there 
were  only  two  places,  close  to  the  outlets,  where  the  sewers  coald  be 
entered  without  digging.  In  one  of  them,  close  to  the  Clifton  Suspension 
Bridge,  which  Mr.  Haldane  entered,  he  found  that  the  flow  of  the  air  was 
downhill.  Wind  could  have  had  no  influence  upon  the  sewer-air  in  this 
case,  as  the  Bristol  sewers  were  not  ventilated ;  and,  as  Mr.  Haldane 
remarked  that  there  was  a  rapid  flow  of  sewage,  it  was  much  more  likely 
that  this  rapid  flow  bore  the  air  with  it  downhill.  He  had  quoted  these 
cases,  as  he  was  of  opinion  that  it  was  not  wise  to  form  general  conclasions 
from  what  had  been  observed  in  a  particular  locality  and  under  particular 
circumstances.  There  were  no  two  systems  of  sewerage  in  every  respect 
alike  ;  in  fact,  every  sewer  in  every  town  had  its  own  conditions,  under 
which  it  had  to  work.  He  would  like  to  ask  the  question,  of  what  did  the 
air  of  sewers  really  consist  P  It  had  been  proved  by  Prof.  Koch,  of 
Berlin,  that  the  air  of  a  sewer  was  much  purer  than  the  air  in  the  street 
immediately  above  the  road  surface.  From  50  to  60  litres  of  sewer-air 
contained  only  frem  one  to  two  germs,  whereas  a  much  larger  number  of 
germs  was  contained  in  street-air  close  above  the  pavement.  The  higher 
up  they  went  into  the  air  from  this  point,  the  less  became  the  number  of 
microbes  present.  Prof.  Koch's  statement  was  even  better  than  the 
figures  deduced  by  Mr.  Haldane,  who  stated  that  he  had  found  that  the 
air  of  some  sewers  in  this  country,  upon  which  he  had  experimented, 
contained  from  10  to  12  germs  per  litre.  He,  too,  had  come  to  the  con- 
clusion that  it  was,  as  a  rule,  the  outside  air  which  contaminated  the 
eewer-air  with  micro-organisms.  In  Leicester  they  ventilated,  in  1881  and 
the  following  years,  an  old  system  of  sewers  ;  and  shortly  afterwards  com- 
plaints were  raised  about  the  smells  coming  throngh  the  oi)en  grids  at  the 
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street  level.  The  late  Mr.  Joseph  Gordon,  who  was  then  borongh surreyor 
of  Leicester,  bad  asked  him  to  ascertain  from  the  returns  of  the  Medical 
Officer  of  Health  what  had  been  the  death-rates  of  Leicester  eince  the 
ventilation  of  the  sewers.  He  had  prepared  tables  and  a  diagram, 
in  which  he  had  gi'nphically  shown  the  relation  existing  between  the 
death-rates  from  various  canscs  during  the  six  years  prior  to  the  yenti- 
lation  and  during  the  six  years  after  its  introduction.  It  conld  be  seen 
that  since  the  systematic  ventilation  the  following  reductions  had  taken 
place  in  the  various  death-rates  ;  typhoid  fever  had  gone  down  49  per 
cent.,  measles  48  per  cent.,  diphtheria  30  per  cen*:.,  diarrhoea  23  per  cent., 
scarlet  fever  18  per  cent.,  phthisis  17  per  cent.,  whooping  cough  15  per 
cent.  The  death-rate  from  the  combined  seven  principal  zymotics  had 
decreased  26  per  cent.,  and  that  from  all  causes  11  per  cent.  Before  the 
ventilation  of  the  sewers  they  had  no  unpleasant  smells  in  the  streets,  but 
higher  death-rates  than  they  had  after  the  ventilation  of  the  sewers,  when 
complaints  of  bad  smells  in  the  streets  became  frequent.  He  did  not  say 
that  the  ventilation  of  the  sewers  had  done  all  this,  but  he  would  put  the 
reverse.  Was  it  possible  that,  if  sewer-gas  was  really  as  poisonous  as 
it  had  been  stated  to  be,  an  improved  sanitary  condition  would  result 
after  admitting  the  gas  in  large  quantities  into  every  street?  He  could 
only  come  to  this  conclusion,  considering  all  the  circumstance  of  the  case, 
that  sewer-gas,  if  poisonous  at  all,  lost  its  power  of  mischief  when  mixed 
with  large  volumes  of  atmospheric  air ;  and  that,  as  as  Dr.  Hine  had  so 
Well  remarked,  it  bed  a  mystic  effect  upon  the  sentiment  of  the  people, 
causing  them  to  attribute  to  it  all  manners  of  disease.  After  all,  it  was 
really  not  so  mnch  a  question  of  the  ventilation  of  the  sewers  as  a  question 
of  the  designing  of  them.  If  the  sewers  were  designed  with  self- 
cleansing  velocities,  then  nothing  that  could  create  a  smell  would  be 
deposited  in  them.  Where  the  ground  was  so  flat  that  they  could  not 
get  self-cleansing  gradients,  they  would  have  to  assist  nature,  either  by 
mechanical  means — to  some  of  which  Mr.  Middleton  had  referred  in  his 
paper — or  by  systematically  cleaning  out  the  sewers  by  hand,  as  was 
done  successfully  on  a  very  large  scale  at  Berlin.  When  they  had  clean 
sewers  there  would  be  no  complaints  of  foul  smells  arising  from  them. 

Mr.  Baldwin  Latham  believed  that  there  was  no  connexion  what- 
ever between  the  outbreak  of  diphtheria  which  occurred  in  Croydon  last 
autumn  and  sewer  ventilation.  It  did  not  occur  in  the  districts  where 
these  ventilating  pipes  had  been  put  up,  and  it  was  traced  by  the  Medical 
Officer  of  Health  to  a  milk-supply,  which  not  only  affected  Croydon,  but 
also  another  district  outside,  from  which  that  particular  milk-supply  came. 
They  might  therefore  disabuse  their  minds  of  the  idea  that  the  erection 
of  ventilation  pipes  had  anything  to  do  with  the  outbreak  of  diphtheria 
which  had  been  mentioned  as  being  due  to  the  erection  of  these  300  pipes 
put  up  in  the  case  of  Croydon.  For  himself  he  believed  that  a  great  deal 
too  much  stress  was  thrown  upon  this  question  of  ventilation.  He 
thought,  with  Prof.  Attfield,  that  if  they  allowed  large  volumes  of  pure 
air  to  pass  through  a  sewer  in  contact  with  sewage  they  had  large  volumes 
of  foul  air  escaping  at  some  point,  and  that  the  great  secret  in  sewer 
ventilation  was  not  to  encourage  these  currents  of  air  through  sewers, 
but  to  give  such  an  amount  of  vent  as  should  prevent  any  pressure  of 
air  being  exercised  upon  the  traps  of  their  houses,  so  as  not  to  allow  any 
escape  into  the  house  itself. 

Prof.  D.  van  Overbeck  de  Keyer  wished  to  say  a  word  with 
regard  to  the  objections  raised  to  his  statements.    He  explained  that,  in 
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speaking  of  faecal  matters,  he  meant  excremcntitious  matters  [emanating 
from  tbe  human  body.  That  was  what  he  ought  to  have  said.  Secondly, 
he  had  to  point  out  that  not  only  wore  the  germs  in  the  sewer-air 
noxious,  but  there  were  gases  that  were  still  more  noxioue.  The  ex- 
periments of  bacteriologists  were  not  of  very  great  value,  because  the 
conditions  under  which  they  were  made  were  not  always  equally  favourable. 
If  they  worked  with  different  aeroscopes,  using  six  or  eight  different 
instruments,  and  compared  the  results,  they  would  find  the  greatest 
difference  in  them.  He  spoke  from  experience,  and  if  anyone  would  make 
the  same  experiments,  he  would  get  the  same  results.  His  first  point  was 
that  the  difference  in  the  results  was  very  great.  The  second  point  was, 
they  could  not  be  quite  sure  of  discovering  the  different  pathogenic  germs 
in  sewer-air,  and  that  also  was  a  very  great  point.  Finally,  he  must  say 
to  those  who  had  spoken  of  sewer-air  that  it  was  not  the  germs  only  they 
bad  to  deal  with,  but  there  were  also  chemical  substances  which  they  did 
not  know  at  present,  noxious  substances,  so  that  they  must  be  very  cautious 
in  their  conclusions.  They,  therefore,  could  not  say  at  all  that  sewer-gas 
as  it  existed  in  the  sewers  was  quite  innoxious ;  on  the  contrary,  it  had  the 
noxious  property  of  preparing  the  body  for  the  action  of  pathogenic  germs. 
That  was  stated  by  different  physicians  in  Germany,  Belgium,  France, 
and  also  in  Holland. 

The  CliainiLan  (Prof.  Robinson)  said  it  had  been  pointed 
out  that  sewer-gas  was  practically  harmless,  that,  in  fact,  it  was  so  free 
from  impurity  one  would  almost  feel  inclined  to  think,  instead  of  leaving 
town  for  ihe  benefit  of  one's  health  at  this  time  of  the  year,  it  would  be 
better  to  take  advantage  of  some  open  drain  or  sewer,  and  spend  the 
recess  there.  As  far  as  his  own  feeling  was  concerned,  he  was  not  prepared 
to  accept  that  state  of  things,  but  he  should  continue  in  his  own  profes- 
sional practice  to  exclude  sewer- gas  from  the  houses  of  those  whom  he  had 
to  advise. 


\  Santo  Crimp  said  that,  after  all,  the  question  of  the  movement 
of  sewer-air  was  one  of  fact,  and  could  be  tested  in  10  minutes  by  going 
into  a  sewer.  He  should  be  most  happ}'  to  conduct  any  number  of  the 
members  into  some  of  the  London  sowers  on  the  following  day,  and  if  it 
was  windy  he  promised  that  they  would  hardly  be  able  to  carry  the  candles 
with  which  they  would  be  provided.  If,  on  the  other  hand,  it  was  a  calm 
day,  the  currents  would  be  found  to  be  very  feeble  indeed.  He  recently 
walked  down  one  of  the  large  sewers  from  Oxford  Street  to  Buckingham 
Palace,  and  found  that  for  some  considerable  distance  the  sewer  air  was 
travelling  downhill.  At  first  sight  it  appeared  to  be  carried  along  by 
the  sewage,  as  had  been  mentioned  with  regard  to  the  Munich  sewers ; 
but  the  air  was  travelling  a  good  deal  faster  than  the  sewage.  It  was 
quite  clear,  therefore,  the  sewage  could  not  have  been  dragging  the  air 
in  that  instance.  Some  little  distance  down  the  sewer  they  came  to  a 
place  where  the  side  of  the  sewer  had  been  removed  to  form  a  storm 
overflow.  The  sewer- air  was  all  going  over  it,  and  not  only  was  the  air 
passing  down  the  sewer  going  over  it,  but  the  air  also  coming  up  the  sewei* 
from  below  the  storm-water  culvert  was  all  going  over  the  overflow,  as 
shown  by  the  smoke,  and  parsing  along  the  storm  culvert,  which  con- 
tained absolutely  no  water  whatever.  It  was  impossible  to  avoid  the 
oonclusion  in  that  case,  that  the  wind  was  really  the  motive  power  which 
was  causing  this  sewer-air  to  move.  Bristol  had  been  referred  to  as 
thowing  the  slight  connexion  there  was  between  sewer  ventilation  and 
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the  death-rate.  From  the  retarn  tabulated  by  the  Begistiar-General, 
he  found  that  in  the  decade  1870-80  the  zymotic  death-rate  in  Bristol 
was  the  lowest  of  that  of  the  large  towns  tabulated,  with  tho  exception  of 
Brighton,  and  in  Bristol  the  sewers  were  absolutely  unventilated,  whiLst 
at  Brighton  they  were  most  fully  ventilated.  He  ventured  to  think, 
therefore,  that  the  connexion  between  the  ventilation  of  sewers  and  the 
death-rate  was  one  of  very  slight  importance  indeed.  Mr.  Holman'g 
difficulty  as  to  stagnation  in  cold  weather  was  easily  got  over  if  they 
once  recognised  that  wind  really  caused  movement  of  sewer-air. 

Mr.  S.  Head  said  he  agreed  very  far  with  Mr.  Santo  Crimp  as  to 
the  wind  being  a  most  powerful  agent  in  producing  motion  in  sewer-gas, 
but  it  was  not  the  only  cause ;  although  the  smaller  causes,  snch  as  tem- 
perature, diffusion,  and  expansion  were  not  in  themselves  very  strong, 
still,  when  they  acted  with  the  wind,  they  assisted  it,  and  the  flow  of 
sewage  down  the  sewer  certainly  did  carry  the  sewer-  air  with  it.    He  had 
made  a  number  of  experiments ;  in  one  case,  in  a  12-inch  sewer  with  a 
gradient  of  1   in  28,  he  put  smoke  rockets  into  the  sewer  at  a  street 
ventilator  with  their  fuzes  pointing  up  the  sewer,  but  persistently  in  all 
cases  the  smoke  appeared  at  the  ventilator  below,  and  did  not  go  up  the 
sewer  at  all.    Even  when  a  fresh  wind  was  blowing  up  the  street  in  the 
direction  of  the  rise  of  the  sower,  the  smoke  would  persistently  follow 
the  sewage  downhill.    In  the  case  of  which  he  had  shown  a  diagram  of 
a  sewer,  commencing  at  the  lower  end  with  a  gradient  of  1  in  154  from 
the  first  manhole  to  the  next  lampholo  above,  and  of  1  in  224  up  to  the 
second  lamphole,  there  was  no  air  going  into  the  first  manhole   and  the 
intermediate  lamphole,  but  a  strong  in-current  into  the  manhole  at  the 
upper  end.    That  was  caused  by  10  ventilating  shafbs,  one  on  a  telegraph 
pole  and  one  to  each  of  the  nine  houses.    They  were  4-mch  pipes,  having 
an  outlet  of  12  5  square  inches  each,  tho  aggregate  being  125  square 
inches  of  outlet.     There  was  always  a  sufficient  draught  from  the  wind 
blowing  over  the  tops  of  those  ventilator- shafts  to  produce  an  in-current 
at  the  upper  manhole  with  an  average  velocity  of  123  feet  per  minute; 
a  very  slight  wind,   running   250  feet  per  minute  at  the  tops  of  the 
ventilator-shafts,  would  produce  that  velocity.    The  average  velocity  at 
the  outlet,  multiplied  by  the  sum  of  their  areas,  equalled  the  velocity 
entering  the  manhole  multiplied  by  the  sectional  area  of  the  air-space 
of  tho  sewer.    When  those  conditions  were  obtained  there  was  invariably 
an  in-current  at  tho  upper,  or  second,  manhole  only,  and  an  out-current 
at  all  the  shafts  below  it.    He  never  got  any  other  direction  of  current 
at  all  in  that  length  of  sewer.     The  houses  erected  were  new  houses,  and 
the  shafis  were  added  as  the  houses  were  built,  and  it  was  not  until  he 
got  that  proportion  of  outlets  to  inlets  that  he  obtained  a  constant  current 
of  air  following  the  sewage  downhill.    Before  that  happened  the  current 
could  be  reversed,  but  not  now,   tho  outlet  ventilators  being  in  excess 
of  the  inlet.    The  other  part  of  tho  sewer  was  on  a  new  road  with  very 
few  houses  upon  it.    Therefore  the  street  ventilators,  which  were  upon 
the  usual  system  of  60  to  100  yards  apart,  with  36  square  inches  of 
opening,  were  simply  overflows  ;  they  might  act  as  inlets  or  outlets,  just 
as  a   pufl"  of  wind   might   make  them,  and  the  same  below.    But  this 
length  of  113  yards  of  12-inch  sewer,  isolated  simply  by  those  shafts, 
showed  always  a  current  going  in,   down,  and  out  of  it.    As  to  the 
temperature  that  Mr.  Holman  mentioned,  the  efiects  of  that  temperature 
had  been  overcome  by  wind.    If  the  temperature  happened  to  bo  in 
flavour  of  the  wind  so  much  the  better,  but  if  it  was  against  the  wind, 
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the  wind  would  beat  it.  Mr.  Holman  had  somewhat  misauderstood  him ; 
ho  did  not  mean  to  say  that  his  sewer-ga8  destructor  was  a  bad  thing 
at  all.  He  thought  it  was  a  very  good  one,  but  it  was  very  expousiye, 
and  the  borough  engineer  who  had  to  face  the  ratepayers  could  not  afford 
many  of  them. 


Assainissement  des  ViUes :  Traitement  des  Eauz  d'Egont  par  los 

Frocedes  Agricoles. 


M.  AiMr^.  13<»NNA. 


L'a8sainiss4Mnont  (h*s  villes,  sous  rhounMise  impulsion  des  Comit6s 
d'hygiene,  ost  aetuellement  Tobjet  des  logitim(iS  preoccujMitions  dt^s 
municipalites. 

La  creation  de  distributions  d*(»au  et  la  construction  de  r^seaux 
d'egouts  ix)ur  rccueillir  ct  c'vju^uor  toutcs  les  caux  iuipures  ou  u.sees, 
coDHtituent  rassainiss«»nient  intcricur  (h^s  villcs  ;  colui-ci  doit  se  completer 
par  I'asstiinisscment  exterieur,  c'cst  a  dire  par  le  traitcmt»nt  des  caux 
d'egout  avant  Icur  devtTscMncnt  dans  h»s  cours  d'ciiu  dont  la  jiollution  va 
toujours  en  augmentant. 

Je  me  restn'indrai,  dans  cot  cxi)osc,  a  ce  dernier  jK^int  du  vue  special, 
c'est-a-dire  a  rjissjiinisscmcnt  des  cours  dVau  ct  a  Tutilisation  des  eaux 
vanncs. 

La  qm>8tion  de  Tepuration  d(»s  caux  d'egout  a  donne  lieu  k  de  noni- 
brcuses  discussions  sur  Ic  mcillcur  systome  h  a4lopter ;  mais  si  d(5S  <liver- 
gcnces  se  .sont  presentees  sur  les  conditions  dans  l(»s<pielles  r6puration 
devait  se  fain^  j)our  donnc^r  des  rcsultats  avantngeux,  les  hygienistes 
()arais8eut  aujourd'hui  d'accord  ix)ur  reconnaitn*  <pu»  Teniploi  ugricole  est 
le  seal  qui  i)ermettc,  par  la  filtration  k^nt^*  a  travers  le  sol,  d'obtenir  une 
oxy<iation  parfaitc  des  mntieres  organ  icpies,  et  le  plus  efficace  \)o\\t 
raiueuer  les  eaux  a  un  etat  de  purete  satist'aisant,  tout  en  utilisant  les 
matiere^K  fertilisantcs  qu'ell<\s  renferment. 

En  France,  de  louables  efforts  sont  tentes  j)our  obtenir  Tassainis- 
S4»ment  interieur  et  exterieur  des  viHes,  et  rap[)licati(m  faite  a  Reims  |iar 
la  '*  Compagnie  des  Eaux  Valines  "  de  Tepuration  \ysLV  le  sol,  jxirmet 
d'apprecier  les  resultats  qui  ixnivent  etre  obtenus  i>ar  les  vill(»s  avec  le 
coneours  de  Tindustrie  privce,  j)our  assurer,  non  seniement  Tejmration 
d«*s  eaux  d'egout,  mais  encore  1' utilisation,  sur  de  grandes  sui>erticie8,  de 
leuis  principes  fertilisjmts. 

II  ne  parait  pas  utile  d'entrer  dans  des  developi>enieuts  sur  les  etudes 
et  di.scu.«*sion8  qui  out  prece<le  la  c(»nclusi()n  du  traite  passe  entre  la  Ville 
de  Keims  et  la  Compagnie  des  Eaux  Vanncs  pour  rei)Ui-ation  de  la 
totalite  des  Eaux  d'egout. 

Les  travaux  d'mlduction  et  de  distribution,  commences,  a  la  fin  de 
Tannee  1887,  aussitot  apres  Tapprobation  du   traite  de  concession  \wlv 
I     p.  2 205.  Y> 
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rautorite  siiporuMin»  out  jm  etn*  teniiiiies  iIhiim  lo  counint  <le  I'aunee  lHi<9, 
(luelciiio  temps  uvant  la  visite  dos  iii<Miibn»s  du  Congr^s  internatiooal 
(rHygiene  (jiii  out  lieu  le  7  Aout  de  la  inenie  annee. 

Pour  bien  defiiiir  les  oi)erations  de  la  Conij)agnie  des  Eaux  Vannw 
tt  Reims,  je  erois  devoir  exjK)S(T,  cKune  maniere  somiimirey  les  trenuix 
d'irrigatioii  et  les  amelioi-ations  toneieres  (|u'elle  a  enti-opris. 

Le  reseau  des  egouts  de  Reims  s<»  devise  en  deux  zones  ayant  chacune 
une  egout  eollei'teur  speeial  j)our  radduetion  des  ("aux  aux  champs 
d*epunition.  Les  eaux  du  eolk^'teur  suj)erieur  s«*  deverseut  siir  les 
terrains  jmr  simple  gi'avitation,  tandis  que  et^lle^  tlu  eollecteur  iuferieur 
sont  n»levees  en  imrtie  \mv  les  iK)miK»s  |H)ur  I'irrigation  des  terraims  haubt 
du  domaine  de  Baslieux. 

L'Usine  elevaitoin*  se  eoniiK»s<'  de  3  maeliines  indepemlantes,  d'une 
foi*ee  totale  de  110  chevaux,  eajmbles  de  n*foidtT,  chaque  jour,  la  totalite 
(les  eaux  d*egout  du  eolleeteur  iuferieur,  dont  une  partie  se  deverse  en 
temps  ortlinainf  sue  les  t(*rrains  Imis  du  Donmine. 

Le  service  des  irrigations  se  dt^vise  cgalement  en  3  zones : 

La  Kone  sui)erieure,  dont  le  resenu  tie  distribution  d'une  longueur 
totale  de  9,20(.)  m.,  est  com|)ose  de  tuyaux  en  fonte  des  disuietres  de 
0  m.  GOO.,  0  m.  tOO,  et  0  m.  300 ; 

La  zone  nioyenne,  avec  contluites  en  beton  tie  ciment  de  0  m.  800, 
0  m.  600,  0  m.  400,  et  0  m.  300  de  diumetre,  representant  une  longueur 
totiUe  de  H,500  metres  ; 

Enfin,  la  zone  inferieuiv,  dont  le  reseau  de  distribution,  prineipale- 
ment  compose  de  conduites  a  ciel  ouvert,  a  une  longueur  totale  de  10,000 
raeti'es. 

Le  drainage  iM)ur  recoult»ment  des  eaux  de  colature  a  ete  obtenu 
par  le  creusement  <le  grands  canaux  d*assainissment  u  ciel  onvert  d'une 
longueur  totale  de  12,000  metres. 

Des  jaugeages  effectucs  pendant  Tannee  1890,  il  resulte  que  le  cube 
moyen  debite  par  les  collectein\s  a  6te  de  35,717  m'  par  jour,  soit  12,63d  m. 
cubes  dobites  par  raqmnluc  suj)erieur  et  23,094  culies  par  I'aqueduc 
iuferieur ;  c'est  en  moyenne  un  volume  de  0.m'4(X)  par  t^te  d'habitant. 

Le  cbiffre  de  35,717  m'  est  ime  moyeime  journali^re;  il  varie 
suivant  le  temp.s,  les  saisons,  les  jours  ouvrables  ou  feri^s,  et  aussi 
suivant  les  heures  de  la  journ^e.  La  moyenne  du  d^bit  dans  la  jonmee 
est  d'environ  28,000  m.  cubes,  et  la  nuit  de  8,000  m.  cubes,  en  nombiw 
ronds. 

On  con^oit  la  complexite  que  presentent  les  eaux  d'egout  au  point 
de  vue  de  leur  composition.  D'apres  les  analyses  faites  par  le  Bureau 
municipal  d'hygiene  de  Reims,  les  eaux  contiennent  en  moyenne  par 
metre  cube,  au  moment  oQ  elles  arrivent  aux  bassins  de  reception. 

AqUEDUC    Sui'ERIEUR. 

Matiferes  en  suspension     .  /  «^i»«rales         -     0.^498 

'^  ^  organiques       -     0.623 


Matiei'es  en  dissolution 


minerales         -     0.652 
orgauiqu(»s       -     0.360 


Total  des  matieres  fixes     -  .  -  -     2."133 
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Azote  totjil,  par  metn»  cube*  ,         .     (),'O01 

.se  <lecoin|MXsaiit  i 
on  azoto  amnion iaoal  -         -     0.*f05()  1  .^  ^^ 

ft  »*n  azot«M)r<^anh|ii«»         .  ,     O.Oll    j^*'^* 

diloi-o  -  .  .  -  .     0»4(>6 

Afide  phospIiorifpK*  -  ,  ,     0.015 

A<irKl»l  r    IXFKRIKIR. 

MatioiM.,  en  snsi>onsioii     .  (  """^niles  -     ^^V*^,^  1  o."927 

*  Lor<];ani(|U('s       -     0.361    j 

3Ia.ieres  ....  .li.Ks„lufiou     .  | '"!"<''?'»<'''         -     J>V?"!   1 0.564 

[  or<];ani(|ues       -     0.412    J 

Total  <lo.s  mat ioros  fixes:  -         -         -     l."491 

Azot(»  total,  par  metre  eul)e  -  -     0.»050 

Azote  ammoniaoal  -  -     0.*^032  1  ^  ^^^ 

Azote  or<^ani(pie  -         -         -     0.018    J^^*^^*^" 

Chlore  ....  -     0.WI3 

Les  eaiix  (Fegont  <le  lleims,  notamnient  celle.s  de  ra<pie<luc  .siiin'rieur 
foi'im'es  en  t^ninde  jmrtie  «les  eaiix  resi<lnaire.»<  des  iK»iwna<!;e.s  <le  laine 
soiit  ehargees  en  matieres  or<^aniques  et  azotees  et  .sns<'eptil)le.s  dVntrer 
en  fermentation.  D*au!re  jmrt,  l<\s  elements  utiles  k  ragrieiiltuiv  se 
tronvent  rennis  dans  des  proiwrtions  eom^Mirables  a  celles  cpie  pivstjnte 
le  filmier  <le  f(»rme,  ce  qui  en  fait  iin  engrais  complet.  Cos  eaux 
residua  ires  eonti(»nnent,  en  outre,  Ix^aucoup  de  j)otiiSFe.  La  potasse  est 
Tengrais  eoinplementaire  pir  excellence  des  terrains  crayeiix,  et  Tefficacite 
de  tons  les  autres  de^K'nd  de  la  plus  on  moins  grande  abondance  de  cet 
engrais  <lans  le  sol. 

Les  2  kgs  environ  que  tient  en  sus[)ension  chacun  des  36,000  m. 
cubes  amenes  cha(pie  jour  aux  cham[)s  d'epuration  representent,  par  24 
heures,  72,000  kgs,  soit  72  m.  cul)es,  et,  pour  Fannee  enti^re,  26,000  m. 
cubes  environ  de  matieres  solidcs,  minerales  et  orgauiques. 

L'eaii  d'egout  traitee  i)ar  un  sol  i)erm€»able  eomme  a  Reims  est  com- 

pletment  epurei*.     Voiei  I'analyse  d'lin  echantillon   d'eau  pris  dans  le 

caual  d'assaiuissemeut  de  la  Comimguie  des  Eaux  Yannes,  a  proximite 

de  la  ferine  de  Baslieux  : 

,..,!,..,.  f  total      -         -         .         -     19**2 

liegre  livdrotimetnque         -<        ^     ,.    ,,..  ^oc 

"        •  *  \  apres  ebullition  -  -       3  5 

Volume  de  permangante  de  i>otasse 

decolore  |>ar  un  litre  (Feau  :  21  c.c' 

Mati^i-es  orgauiques  correspondantes 

exprimees  en  acide  oxalique  par  litre :  0.«01323 

Acide  nitrique  AzO*  0.00686 

Ammoniaqiie  libre  AzH'  0.000054 

Ammoniaquc*  organique  0.0001 

Le    but   poursuivi  par   la  Compagnie  des   Eaux  Vannes,   tout   en 

a-ssurant   Tepuration  des  eaux,  est  de  faire  de  Tutilisjition  agricole  sur 

de  grandes  superficies. 

L'irrigation  a  forte  dos<»,  lorsque  Ton  ne  se  preoccupe  exclusivement 

que  de  Tepuration,  exige  des  precautions  dans  la  distribution  des  eaux ; 
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rutilisHtion,  mi  (•(>iitnMn\  sur  <1«^  «jnmdps  siirfac<»s,  perniet  <lo  r^partir  le 
iioinbn'  «'t  la  «lure«*  (b's  :iri<>s}i<^(»«*,  d'julopter  uiu»  inetho<le  <r}U«solemeiit 
(Inns  h'H  (Miltun's. 

Pour  lie  pas  etre  astrciiit  a  (U*s  tnivaiix  *l(»  dniinagt^  trop  oneroox, 
il  coiivieiif  d<»  choisir  pour  Trpiiration  <i<*8  oaux  d'egout,  de«  terrains 
p()sse<biiit  line  I'jmiMSi'ur  Hltraiitr  siiffisaiilo  ;  il  faut  egjdement  tonir  t*ompte 
d<i  Itiir  confijijuratioii  <50olo<;i(pio  et  t(>iK)*;rHphiqne.  Le  clioix  de  (vs 
tPiTJiins  pivsf'iito  (|ii('l(pH\s  <lifli(ultt'»s,  car  on  uv.  trouve  pas  toiijours  k 
proxiniiic  des  villrn,  dcs  suihmTicm^s  ass<'z  considtTables  |>our  taire  ^l** 
rutilis^ition  aj^riooU^  ;  copcndant  l«*s  tcn-ains  que  i»euveiit  t*tn^  draiiirs, 
ju'ivs  (*t  aiiicn<l('s  son!  aptes  a  rim;i;atic)n  Si  bi  jjeniiwihilitc  du  sol 
laiss4'  ;\  dt*sin*r,  il  (•(niviciit  <rt't<Midiv  Ics  surfa<*es,  uHu  dt?  n*ndiv 
rop.Matiuii  pniticable  en  iiKMliTuiit  meth(»di(pii'iiient  les  do!4es  d'arrosage. 

Le  drainage  des  terniins,  inde]Hmdainiiient  de  rassaiiiissement  du 
sol,  pent  avoir  encore  son  ntilite,  notaniinent  s'il  y  a  lieu  d'eviter  le 
deverseinent  des  (^lux  de  colatun;  dans  lui  cours  d'eaii,  on  a  jiroxi- 
niite  de  sources  s<'rvant  a  ralimentation  de  villes.  Les  «iux  de  drainage 
s<*ront  dans  ce  cits,  derivees  <h»  leur  dinrtion  norinale  j>oiir  ctre  dirigees 
vers  un  autre  cours  d'enu. 

A  Il<Mins,  le  clioix  de  la  Coinpagnie  s'est  fwrt^  sur  les  terres  qui 
entourent  les  domaines  de  Baslieux  et  d«»s  Man^tz  dont  rejMiiswMir  de  la 
couches  filtrarite  (»st  superieure  h  2  metres. 

('es  terrains  sont  formes,  pour  la  plus  grande  pjirtie,  de  U^rres 
cah'aires,  formant  \v.  sol  arable  <le  tons  les  environs  de  Reima  et  i\e  la 
CliamjMigne.  Le  carbonate  de  chaux  y  domine  <lans  line  proportion 
d(;  HO  ""/q  environ;  le  sable  silicieux  represent  e  L5  %  :  I'argile  5%  an 
plus  avec  un  pen  d'huniiis.  Ces  terres  out  des  jx^ntes  geiieralenient 
moder«k»s  facilitjint  la  distribution  des  eiiux  (Tirrigation. 

Le  champs  d'irrigation  sont,  <raill(»iirs,  ])arfait(*ment  sitiies,  |Mir 
leur  eloignenient  sutiisant  dt»s  centi-es  habites,  et  [Miree  qu'eii  niison  de 
leur  position,  ils  permettent  (revaciier  direct<»iuent  a  la  Vesle  le*«  eanx 
epure(>s,  sjins  que  Ton  ait  a  craindn*,  j>our  les  communt^  voisinc»s,  le 
ndevement  dt»  la  napjK*  d'eau. 

Parmi  les  terrains  faisant  [wirtie  des  domaiiies  achet^s  jwir  la  Com- 
lKigni(»  des  Eaux  Valines,  se  tn»uvent  (pi(»lques  pres-marais  formant, 
priiiciiMdement  sur  la  rive  droite,  les  bonis  de  la  Vesle.  La  Compagnie 
a  entrepris  ranielioration  fonciere  de  ces  ti»rrains  de  mauvaise  qualite,  de 
nature  un  i>eu  tourbeuse,  et  par  conse<pu»nt  acides  Elle  est  arrivde  a 
les  n»ndrc,  pour  la  pliqNirt,  i)ropos  a  hi  culture. 

La  pivniiere  operation  a  effectuer  ^tait  ravssainissement  des  ces  pres 
afin  d'abaisser  la  iiapi)e  d'eau  dans  cette  partie  de  la  valine.  Ponr  y  par- 
venir,  la  Compagnie  s  est  rendiiea  ('qucreur  de  2  moulins  situees  en  aval, 
"  Mac<^  et  Comptuisc  ;  **  le  premier  disposant  d'uiie  chute  <le  Oni.  80  ;  le 
second,  de  1  m.  00.  Elle  a  execute,  sur  une  longuer  totale  de  12  kilo- 
metres, un  large  canal  d'ass^chement  lateral  a  hi  Vesle  et  un  c^nal 
(rassiiiniss<»ment  traversant  tout  le  doinaine  dans  sa  plus  grande  longueur 
pour  rec(»voir  les  eaux  ^purees  provenaiit  des  irrigations. 

Ces  travaux  ont  transforme  completement  <les  mands  absolnment 
incultes,  et  ont  donue  h,  ces  pros  inondes  autrefois  la  plus   grande  jiartie 
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cle  raniiee,   une  epaisseur  filtrnnte  Hiifii8iint(>  j>our  rutilisation  agricolo 
<les  eaux  d'egout. 

Ell  in^nu'  temps  que  Ton  i)oursuivait  rassainiswiiu'iit,  (U*.s<lispoHitioiis 
etait'iit  prises  pour  aiueliortT  le  sol.  CerUiines  [Kirtifs  etaitMit  ivehargees 
aprcs  (lefouceuu^nt,  avLK;  des  delilais  calcaircs  provtMiant  <les  fosses 
d*{is.saiiiissenieiit;  d*autres  rocevaiout  d(\s  phospliiitfs  njitin\*ls;  le  reste, 
nou  eiicon?  (iompletemeut  prepare,  reeevra  des  scories  de<li'plios]dioration, 
environ  6,000  kgs.  a  Tbectare. 

La  ville  de  Reims  a  mis  a  la  disposition  de  hi 
Com|)agnie  des  Eaux  Vannes  160  hectares 
<l«\stines  a  wrvir  do  champs  d'ejuiration,  ei.  -  1(50  Ha. 
La  C'ompagnie,  de  son  eote,  a  aelu'tv  !»•  donuiine 
tie  Baslieux,  le  chiteiiu  des  Maretz  et  S4's 
dependances,  ainsi  que  les  terrains  avoisinnnts 
ju.s<|u'au  hameau  de  Mac6,  hi  tout  rei)r('sentant 
une  Kupt»rfi<*ie  de  -  -  -  -      Ilio     „ 

dont  55  heetai-es  de  terrains  non  irrigahlcs,  eoni- 
|M>se8  d*un  e)i4teim,  d'un  pare,  «le  <h'U\  etangs 
et  des  alx)rds  immediats  du  chateau. 


EnstMuble    -  -  -     5S5  Ha. 


Les  irrigations  ont  lieu  au  moyen  de  rigoles  de  distribution  k  ciel 
onvert.  Les  rigoles  principale^  dessei'vent  leiJ  rigoles  secondaircs,  (jui 
tUiuentent,  a  leur  tour  h«  billons  sepanuit  les  planches  cultiv6e«  et 
dis|X)sees  tic*  fa9on  a  evitt»r  la  submersion  et  a  permettre  a  Teau  d'egout 
<le  circuler  autimt  que  j)Ossible  sans  toucher  les  plantes. 

Le^  travaux  de  preiwimtion  des  billons  se  font  cconomiquenient  au 
nioven  d'iustruments  agricoh's  sjieciaux.  Ces  instruments,  a  traction  de 
cheviiux  ou  de  boeufs,  sont  composes  de  billonneurs  |X)ur  le  creusement 
<le  hi  rigole  et  sa  regularisation. 

Le  volume  journalier  des  eaux  d'egout  est  approxinuitivement  <Ie 
3i>.(X)0  m.  cubes  pour  une  superlici(^  irrigable  <le  520  hectares,  ce  qui 
represt'Ute  une  dose  moyenne  d'irrigation  de  25,265  m.  cubes  par  hect4ire 
et  jMir  an. 

Les  arrosages  reviennent  plus  ou  moins  souvt»nt,  suivant  la  nature 
des  cultures  et  suivant  les  saisons.  Les  ex|)eriences  ont  <lemontre  <pie  les 
Hrro.sjiges  a  Tcau  d'egout  ne  sont  uuUement  prejudiciables  au  [K)int  de 
vnie  de  la  richesse  des  plantes.  La  s<mle  precivution  a  observer  consiste  a 
susp  ndre  les  arrosages  trois  ou  quatre  mois  avant  la  recolte,  en  ce  qui 
eoncerne  notamment  les  Ixitt^^raves  a  sucre,  afin  i\\\e  la  vegetation  ne  soit 
pas  poussee  trop  avant  dans  la  saison  et  ne  retanh*  \mi>'  la  maturity  de  la 
plants. 

Les  terrains  crayeux  consument  rapidenuint  les  engmis ;  il  convient 
done  de  les  leur  donucr  par  faibles  doses  sou  vent  repetees.  Ltis  irriga- 
tions a  I'eau  d'egout  conviennent,  d'ailleurs,  admirablenumt  a  cette  nature 
de  terniin. 

Si  Ton  fait  de  rutilisation  agricole,  il  faut  disposer  Tassohuuent  ile 
umnieri'  a  pouvoir  irriguer  cerlaiiies  cultures  au  luonient  ou  les  arrosages 
doiveut  cesser  sur  d'autres  jMU'ties. 
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La  onlture  niarai<*heiv,  cello  de  la  l>atterave  vt  <les  aiitres  planttS 
8arflei»s,  convienntMit  bicii  }K>ur  U»s  terrains  arrosos  a  IVan  iFegoiit.  C*s 
cnltun»s  laisseiit  le  sc>l  lihre  riiivtT,  iK»ruu*ttent  vu  cettc  saison  les  irriga- 
tions et  nienic  de  legers  eolniatages  ;  on  outn%  l(»s  binages  multiples  on! 
IK)ur  resultat  de  ronjpre  la  cronte  sniHTfieielle  du  sol  entre  les  lignes, 
d'enlever  les  niauvaises  lierlnvs,  d'assnrer  Taeces  de  Fair  entre  los  plautes, 
et  de  maintenir  la  |H*nneabiIite  des  terrains. 

La  cultnro  i»rof*on<le,  indisiM.*nstd>le  i>our  la  In^tterave,  est  exeeutee  a 
K<'inis  d'nne  nianiere  complete  et  regulieiv  an  nioyen  tl'iiu  appuml  <le 
lal)onr  a  va|)eur.  Par  le  luonveuient  rapide  ile  riustrunient,  la  terre  est 
niieiix  sonlevee  et  <levient  plus  nieuble  en  m^  tlesagregeaut.  L'iueorpo- 
ration  ties  de|)6ts  au  sol  si»  fait  plus  intinienient,  vi  au  jwint  de  vue  de 
reparation,  le  sol  st^  trouve  mieux  aoiv,  ce  cpii  faeilite  la  combust  ion  des 
matieres  organicpies. 

La  culture  en  billons,  faite  av«'C  les  instruments  speciaux  dont  il  a 
ete  imrle  ci-dessus,  donne  (rexcellents  resultats,  tant  au  |K»int  de  vue  ties 
trovaux  de  [)rcparation  (pie  des  fayons  subset pientes,  binages  et 
arnichages. 

L'emploi  (,le  vannetten  mobiles  en  tole  galvanisce  |)ermet  egalemeiit 
de  diriger  les  tmux  avec  la  plus  gnnide  faeilite;  on  jkmU  augmenter  on 
Inoderer  les  doses  suivant  les  U'soins  de  cliatpie  jvcolte. 

Les  resulUUs,  pour  la  jiremicre  aunee  trexploitation  norniale,  ont 
etc  tr^s  encourageants.  La  rdcolte  de  lK»tteraves  a  sucn*.  a  etc  notani- 
ment  reinarquable  en  1800,  car  elle  u  tlonne  une  moyenne  tie  45,000  kgs 
(i  riiectare,  avec  une  densitt^»  sui)iirieur  h  G  ** /o. 

Mallieureusement,  ces  resultats  ont  t^te  en  grande  partie  conlpromi^i 
)1ar  les  gelt^'es  de  rautonnne  (pii  ont  cu  lieu  avjmt  Tarrachage  coni|)let  tie 
la  rtjcolte  et  avant  la  livraison  aux  usines. 

La  Oompignie,  [)our  plus  de  certitude  dans  s<*s  rt!»sultals  au  point  tie 
Vue  tie  la  ricbesse  saccharine  ties  bettcnivcs,  avait  cniployt.',  connuc 
<*ngrais  complcmtMitaires  et  a  titi*e  trcssid,  tics  suiH»r[>lu)spbates  et  ties 
phosphates  tie  hi  Meusc.  La  riH'oltc  a  tlt'montri!'  quVn  irriguant  tTuue 
nmniere  mt3thotlit[Ut*,  on  pouvait  obtenir  ties  ju'otluits  trune  tiensitt*  t^levee 
avec  un  pt)ids  bien  superieur  a  celui  obtenu  dans  les  cultures  intensives 
du  Nortl  de  la  France. 

Nous  somncs  convaincus  que  le  rentlement  atteindra  pixK*bainemont 
($0,000  kgs  en  moyenne  a  Thectaix?  et  une  densitt!'  minimum  ile  7  ®/o ;  <*^ 
K^sultat  a  ete  obtenu  sur  ceilaines  jwrties  de  la  [)roprit?te  irriguees  depiiisj 
deux  annees. 

En  ce  qui  concerne  les  cercales,  les  irrigations  ont  eu  lieu  avant  less 
ousemencementfl  sur  un  sol  pr^pire  apres  de  legers  colmatages. 

Le  rendement  a  Thectare  a  6te,  [)Our  les  cultures  de  bl6,de  30  liecto- 
Hti-esi 

Pour  cviter  la  Verse  qui  aurait  yni  se  produirc  sur  un  sol  alwndniu- 
lUent  pourvu  d'aZote,  Oil  avait  ajoutt*,  commc  engrais  complementain^ 
des  phosphates  de  Pernes,  en  i)ro[)ortion  variable,  suivant  la  nature  ties 
terrains,  le  nombre  et  le  dur^e  des  arrosages. 
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La  production  clu  s^'igle  a  cte  de  40  hectoliti*es  en  moyenne  h. 
rhwtwre,  sans  ongrais  eoni[>K'mentaires.  La  reeolte  de  Tavoine,  snr  des 
terrains  faihlenient  irrignees,  a  etc  4H  hectolitres. 

La  re<'olte  en  foiirrages,  ainisi  qu'on  Ta  constate  dans  toutes  les 
feruies  cnltive(»s  ii  I'eau  <l*egont,  a  ete  tros  alnrndante. 

Les  Inzernes,  qui  conviennent  bien  aux  terrains  erayenx  de  Chani- 
imgne,  ont  doiine  une  moyenne  de  20,000  kgs.  de  foin  sec  par  hectare, 
en  3  eoujies,  corres|)on(iant  a  80,000  kgs.  d'herbe  verte  a  Thectare. 
Cette  culture  exige  une  irrigation  Hio<leree,  nccessitant  queUpies  precau- 
tions <lans  les  arrosaj;<*s. 

Le  ray-grass  d'ltalie  a  tlonne  cgalenient  de  lx)ns  rcsult*its.  La 
reeolte  a  atteint  une  moyenne  <le  90,(XX)  kgs.  d'herbe  verte  h  Thet't^ire. 
Ce  fourrage  a  etc  consomme  en  vert,  la  dessication  de  Therlie  etaiit 
devenue  difficile  |)ar  suite  de  ral)on<lance  de  la  reeolte.  Malgre  ces 
resultats  nous  jiensons  que  la  culture  de  la  luzerne  comme  fourrage 
nrtificiel  est  proferableau  ray-gi*ass  (ritnlie  dont  les  tiges  deviennent  trop 
fortes,  ce  qui  nuit  a  la  qualite  du  fouiTiige. 

Quant  aux  prairies  naturelles,  le  rendement  a  ete,  en  deux  coupes, 
de  10,(XX)  kgs.  de  foin  sec  ii  Tliectan*.  (Vs  prairies  un  i)eu  acides  sont 
en  voie  cramelioration.  Klles  seront,  <railleui*s,  mises  en  cultui-e  et 
recevront,  aiiisi  cpie  nous  Tavons  dit  prccedemment,  <les  engrais  complc- 
mentaires  sous  forme  de  scories  de  dephosphonition. 

'IVls  sont  les  resultnts  obtenns  pour  une  premiere  annee  dVxplolta- 
tion  normale. 

Lors<pie  tont(»s  nos  ameliorations  fonciei*es  s«»ront  terminees  et 
que  les  irrigations  auront  pn  etre  faites  rcgulierement  sur  tout  Tetendue 
de  la  propriete,  nous  i>ensons  augm<»nter  dans  <le  notidiles  projmrtions 
notre  pro<lu<*tion  agricole. 

Pour  evit4»r  les  in<»onvelii(Mits  (pii  peuvent  resulter  d'un  retard  dans 
^enlevement  den  recoltes,  on  termine  a<*tuellement  Tinstallation  (rune 
distillerie  (pii  |MM'mettra  <le  transformer,  sur  j)lace,  les  pro<luits  agricoles, 
Motammeut  les  betteraves  et  les  |K)nuues  de  terre.  Les  puli>es  de  la 
distill(Tie  s<'ront  utilisees,  concurr(*ment  avec  les  foUrrag(*s  rccoltes  sur 
les  proprietes,  pour  nourrir  des  In'Stiaux  h  Tengnus  dans  les  trois  fermes 
de  la  Conq)agni<\ 

L'assolement  de  Texercice  1891  comprend  280  hectares  de  bet teraveft 
k  sucre,  qui  produiront  approximativemeiit  15,000,000  de  kgs.  Cg 
chiffre  indi([ue  sufiisamment  Tinqiortance  de  cette  installation. 

II  rcsultera  tie  cette  organisation  Une  economie  appreciable  datis  leM 
transports,  une  plus  gmnde  rapidite  dans  Tenl^vement  des  rccoltes,  (*t 
enfin  une  meilleure  utilisation  des  produits  de  I'exploitation. 

La  Compagnie  des  Eaux  Vannes,  apres  avoir  organise  rexploitatioii 
et  fixe  les  meilleures  methodes  culturales,  a  louo  a  une  Societe  agricole 
Bpeciale  tons  les  terniins  irrigues,  moyennant  un  prix  annuel  [wr  hectare 
Ctabli  comme  suit : 

loo  et  150  fr.  pour  les  2  pi-emi^res  annees; 
200  fr.  pour  les  8  annees  suivantes ; 
225  fr.  pendant  10  auti*es  nnm'es; 
et  250  fr.  pour  les  16  anne«»s  restant  a   cOllrir  jllsqu'a  111 
liu  tie  la  coiicession. 
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C«»  prix  (l<»  loi'jition,  siiiiti  ctrc  rxccssif,  |mrait  ceiMMiileiit  sutlisant 
jiour  assuror  aux  capitatix  fii^agi's  ilans  celte  o|>i»ration  une  remunera- 
tion apprc'fiablr. 

Pour  iHTinottn'  <U*  tixrr  «'xart«Mnent  les  idecs  sur.  les  rosnltet.s  <|iie 
Ton  <l()it  attcntliv  <U»  repiinitioii  par  ic  sol,  il  faiit  cviter  <lo  faire  supfK>r- 
tcr  par  Texploitation  agric'olc  <l<'s  <li'|H*nst»s  qui  nr  la  eouciTnent  qn'in- 
(liroi'tenient,  c\\sl-a-(liro  qu*il  convit'ut  <lc»  separrr  nettement,  <lans  tout 
projet,  h's  dcjM'nses  tratMut'tioii  ou  trrlovation  <lt\s  eaux — qui  doiv«*ut 
etre  considtTtV's  coniui*  dej^X'iiM's  (rassainisstMuont  pn>pn»ment  «liU»s,— <l<w 
(l/*p<Mis<'s  (l«*  distribution  i\\n\\\  ou  (ranuMui^^oniont  du  siiol  qui  sont 
sj)ecialonH»nt  aiTi*r(^nt4»s  aux  irrigations. 

On  a  fait  rt^iuarquor  tros  sr>uv»'nl  que  h»s  exploitations  agricoh's 
utilisant  los  eaux  vannes  n'avaient  pas  tlonne  de  msultats  satisfaisants  nn 
point  tie  vue  linaneit*r;  nmis  en  eliei'ehant  les  causes  que  out  pu 
oc'casirumer  les  insutfisjinces  signalees,  il  es!  facile  de  reconnaitre  que, 
dans  la  [)lup2irt  des  cas,  on  a  fait  sup|K>rter  a  Tagriculture  des  charges 
tpii  in<*ond»aient  aux  villes. 

Pour  eviter  une  seniblable  int<'rpretation,  il  conviendrait  d'mlmet- 
tre  cc»uinie  principe  que  Tevacuation  dvs  t»aux  iTcgout  et  leur  epuration 
constituent  une  obligalion  pour  les  villes. 

Les  canaux  <radduction  ne  sont,  en  rcalitc,  (pi»^  le  prolongenient  du 
reseau  (Fcgout^s.  Si  la  configuration  toi)ognq>hi«pie  des  lieux  ne  perinet 
[uks  rirrigation  par  gravitation  du  chanq)  (ropunition,  il  y  a  lieu  de 
laisser  egalenient  les  dejM'iises  (Televation  des  eaux  A  la  charge  tle.s  villes. 

Las  produits  irune  exploitation  agricole  ne  {KTuiettent  de  supjiorter 
que  des  dcpens<\s  reelh'ment  afferentes  a  cette  exj)loitation.  11  faut, 
<railleurs,  tenir  conq)te  des  frais  dVpandage  des  eaux  sur  les  terrains 
irrigues.  A  Kcmuis,  jM>ur  une  superfic-ic  irrigable  dv  520  hecMares,  le 
personnel  o<-cupc  Ala  re  part  it  ioi.  des  eaux  se  <MUupose,  suivant  l<»s  s^tisons, 
de  12  a  14  ouvriers  avec  U  chefs  d'c(|ui{K\  C'(»s  frais  augmentent  nc<*es- 
saireuHMit  le  prix  de  revient  de  Tengrais  rc{>andu  sur  1<»  sol,  et  si  Ton 
ajout(^  en<-ore  d'autri*s  frais,  tels  (|ue  les  intcrets  et  FanioilisManent  des 
dejK^nses  de  [UfMnier  etablissenient,  on  rendra  Texphtitation  plus  on^nMiH' 
que  dans  une  culture  onlinaire — ou  Ton  est  oblige  <Ie  faire  rtu'tpiisitiou 
d'engrais  chiiniipies — et  Texercire  se  soldera  toujours  en  |KM't^*. 

En  resume,  les  dcjHMiM\*i  cuncernant  rctablissenient  <les  comluites 
«ra<lduction,  Pelcvation  <les  eaux  s'il  y  a  heu,  iloivent  etre  supi)ort<'S  par 
1(^  villes.  Celles-ci  ne  doivi'Ut  pas  re<'licrcher,  d'ailbMirs,  des  advantages 
ou  <"onsiderer  coniine  une  source  de  reveiius  event uels  rutilisjition  des 
eaux  ;  elles  doivent  avoir  j)our  but  de  faciliter  Tcpuration,  (out  en 
cherchant,  naturellenient,  A  rendrc  cette  operation  aussi  [len  on^rcMise 
que  possible  i)our  elles. 

Conune  <'onsequeiice,  il  y  aurait  lieu  d'accorder  aux  villes  qui 
desirent  appliqu(»r  rcpurntion  agricole  li*s  plus  grandes  facilites  pour 
TrnHpiisition  des  t^'rrains,  en  U's  autorisant  k  exproprier  h»  mininiuiu  tlo 
surface  necessaire  a  rei)uration,  tout  an  nioins  an  fwint  de  vue  de  la 
sjdubrit^. 

Nous  trouvons  i\\\  Angletern*  <lea  examples  ou  le  prix  exager^  des 
terrains  et  le  refus  d'expropriation  out  etc  un  obstacle  k  la  r^^disation 
econonii<pu*  de  Tcpuration  agricoh?  des  eaux  vannes.     II  convient  de  sc 
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preoceuper  crjw<surer  anx  communes  les  moyens  do  faire  usage  de  ce  mode 
<re{niration  dont  on  reconnait  les  avanUigos  ineontestables,  et  o'est  dans 
cette  pensee  que  nous  eroyons  devoir  demander  la  sanction  <iu  Congrt^s 
d'hygiene,  pour  (pie  les  communes  ou  les  departements  puiss<»nt  etrc 
autorises  a  expro[)rier  le  minimum  tie  surface  necessaire  a  Tepuration  d»'s 
eaux  [jar  Tarrosage  des  terres. 

L'on  doit,  en  effet,  «»n  mati^re  d'expropriation,  no  demander  que  le 
minimum  <h;  termins  n^ce^ssaires  pour  assurer  Tepuration  des  eaux,  sans 
se  preoceuper  de  T utilisation. 

La  surface  de  terrains  qui  a  etc  reconnue  necessaire  en  France  pour 
repunition  des  eaux  d'egout  tie  Reims,  a  etc  basee  sur  une  irrigation  d'un 
volume  annuel  (l<i  40,000  metrt\s  cubes  par  hectare.  La  dose  de  40,000  m' 
a  ete  egalement  det^rminee  par  la  loi  d'assainissement  de  la  Seine  pour 
les  irrigations  dans  la  presqu'ile  crAcheres. 

Pour  les  grandes  agglomenitions  urbaines,  telle«  que  la  ville  de 
Paris,  la  faculte  d' expropriation  ponv  les  terrains  specialement  affectefi 
a  Tepumtion  des  eaux,  assurerait  le  developperaent  des  travaux 
d'assainissement  et  faciliterait  Tepuration  agricole  des  eaux  qui  est 
appelee,  croyons-nous  a  recevoir  de  nouvelles  applications  en  France,  od 
le  sol  et  le  climat  permettent  d'obt+mir,  au  point  <le  vue  cultural,  des 
produits  remuneniteurs. 

La  ^^lle  de  Paris  donnant  le  bon  exemple,  poursuit  son  a-^sjiinissement 
exterieur  «»n  affec^tant  aux  irrigjitions  les  terrains  domaniaux  d'Ach^res. 
Les  projets  d^^xtAmsion  actuellement  a  Tetude  nous  font  esperer  que 
Tcpuration  cle  la  totalite  des  eaux  d'egout  de  Paris  sera  prochainement 
realisee. 

L* Administration  d^partement^ile  de  la  Seine  se  preoccupe  Egalement 
de  TassaiuissiMnent  <lu  tleuve  en  amont  et  en  aval  de  Paris,  et  il  y  a  lieu 
lie  prevoir  que  le  Seine  dont  la  pollution  va  toujours  en  s'aggravant  et 
s'ctend  meme  jusqu'a  Mantes,  ne  recevra  plus,  dans  un  avenir  pen 
cloigne,  aucune  des  impureti^s  qui  la  souillent  dans  la  traversee  des 
ilepartements  de  la  Seine  et  de  Seine-et-Oise. 

D'autres  applicjations  sont  a  I'etude  dans  difF^rentes  villes,  mais  le 
plus  grand  obsUicle  a  Texecution  de  ces  projets.  est  la  question  des  voies 
et  moyens  dont  la  solution  presente  gen6ralement  de  grandes  ditiicultes. 

Cvite  tpiestion  iinanciere  vieut  de  recevoir  une  heureuse  solution 
lK)ur    la    ville    de    Marseille.       Cette    solution,    qui    consiste   a   rendre 

•  

obligatoire  le  raccordement  avec  les  egouts,  autrement  dit  LE  TOUT 
A  L'EGOUT,  moyennant  le  paiemcmt  d'une  taxe  proportion nelle  de 
vi<Linge,  permet,  par  la  creation  de  ressourci^s  nouvelles,  de  r^aliser 
Tassainiss^^ment  de  la  ville  de  Marseille,  des  faubourgs,  des  ports  et  des 
villages  suburbains. 

Si  Ton  |ieut  regretter  que  la  situation  topographique  de  la  ville  de 
Marseillii  ue  jiermettc  ^las  Tepuration  des  eaux  pjir  le  sol,  Ton  doit  se 
feliciter  cependant  de  Tadoption  du  principe  de  Tobligation  du  **  tout  A 
I'egout." 

Cette  solution  nouvelle^  que  recevra  prochainement  le  sanction  de 
I'autorite  superieure,  cr6era  un  precedent  qu'il  sera  permis  d'invoquer 
en  faveur  des  autres  villes  de  France  j>our  ameliorer  lour  hygiene  en  leur 
IMM'mettant  de  realisin*  leur  assainissement  interieur  par  la  creation  d'wiv 
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re.st»au  cH>m|»let  cregouts,  ct  lenr  assiiiiiiss(;ineiit  extcrienr  |iHr  Tepunition 
agrifoU*  (lt»s  <»aux  vanii«»s. 


On  the  application  of  an  Intercepting  Besexroir,  of  the  I^pe 

of  Mouras's  Fosse,  and  of  a  Peat  Filter  for  Sewage  to 

the  Separate  system  of  Sewerage. 

BY 

L.  Pa<;liani,  Professor  of  Hygi<*ne  and  Director  of  Public  Health, 

Homo. 
— -^—^  —      — 

I. 

In  Italy,  a.s  iu  anj  other  country  where  due  importance  is  given  to 
the  improvement  of  loi'al  sanitary  conditions,  the  question  of  town 
sewerage  is  eiigerly  discusse<l;  but,  in  Italy,  mon»  |)erlmps  than  any- 
where elw»,  with  its  great  gt^neral  nee^l  of  this  kind  of  sanitary  refonu, 
do  economical  considerations  influence  the  question. 

Putting  juside  the  hygienic  n»asons  which  <lo  not  permit  the  mlop- 
tiou  of  the  French  **  tout  a  Fegout "  system,  in  most  of  our  towns  the 
necessity  of  limiting  ex|H*ns<»  com[M>ls  us  to  choose  a  good  S4*parate 
system  of  sewerage.  This  system,  however,  to  pi-ove  economiiTil  as  well 
as  hygienic  in  an  agricultural  country  such  as  ours,  must  comply  with 
the  following  im)K)rtant  contlitions  : — 

1st.  It  must  |KTmit  the  usi»  of  very  small  pi[H\s  for  carrying  the 
sewage  from  houses,  and  it  must  bt*  fn»«  fi*om  the  danger  of  obstruction 
or  hin<lnince  to  the  ivgular  flow  of  the  sewage. 

2nd.  It  nmst  allow  the  usi^ful  ehMuents  of  that  sewage  to  be 
available  for  agricidtural  pur|»oM\s. 

The  use  of  small-si/AHl  pii>es  is  inqiortant,  not  only  because*  of  the 
relatively  lower  cost  of  the  pi|K*s  and  of  their  s(*tting,  while  |)enuitting 
the  use  of  mon*  resistant  juid  less  |K»rmeable  materitd,  but  bei*aiUH;  in  such 
pipes  it  is  ea**ier  to  ensui-e  a  constant  and  thorough  flushing.  But,  to 
adopt  them  without  fear  of  inconvenience  in  their  working,  the  sewage 
must  be  sutHciently  fluid,  and,  al)ove  all,  must  never  contain  solitl 
mattcTs  ca|)able  of,  sooner  or  later,  obstructing  them. 

The  go(Hl  <leriv<Hl  from  using  the  valuable  constituents  of  veii^'age 
for  agricidtural  puri»oses  is,  on  the  other  hand,  remarkable  for  the 
ec*onomv  obtuine<l  with  substances  which  othtTwise  would  be  lo»t.  and 
for  the  assurance  that  tilth  is  pi-evented  from  [)olluting  waters  or  soil, 
and  from  thus  disseminating  disease. 

Knowing  the  difficulties  m<»t  with  by  municipalities  in  the  choice  and 
successful  application  of  such  a  separate  system  of  sewerage,  I  have 
studied  this  problem  exi)erimentally,  with  the  assistance  of  compi*tent 
men  working  in  the  scientific  hd)omtories  of  the  Ministry  of  the  Interior. 
The  first  question  w^as  the  selection  of  a  sinqde  apparatus  for  securing 
a  sutru'ient  dilution  of  tlu*  soluble  or  emuUionable  contents  of  privies,  so 
that  they  might  l)e  si*jMirat(Ml  from  the  irre<lucible  and  too  voluminous 
l)ortion,  in  oixler  to  enable  me  to  send  into  small-sized  pipt^s  such  a 
iiqiiid  as  should  never  obstruct  them,  wliilst  the  ap]mratus  w^ould  allow 
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the  wmovnl  of  ali  foreign  bodies  wliich  iniglit  have  heen  ueeaiiioDBlly 
introdiic-eil  into  the  privy  {n\»».  Set-on*!!/,  it  was  neeessary  lo  set  to 
work  H  tiher  ca]>nhle  of  retaining  the  niatei'ials  iisefnl  for  ugriciiltiirnl 
piirjioseK,  but  ineaiNible  of  caiwing  any  <hmger  to  those  loealitiew  in 
which  the  filtration  in  earrie^l  on — ])lnees,  for  inittanee,  unprovtite<l 
with  laiiii  suitable  for  wwage  irrigation. 

II. 
To  wive    the    first    jioini,   I    hn<l    i>roi>o!<e<l,   iu    the   year    18tt-t, 
in  n   project    of    Hauitary    reforms  foi*  Turin,   Htnilie<l    together  with 

I'LATK    r. 
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a.  Vusca  ID  ccmchto. 
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it.  Fineitra  d'  iipcxlone. 
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Signer  Augusto  Rostclli,  the  application  of  a  miniature  Mouras'ft 
reservoir,  which,  aftiT  rcj)oat4Ml  (»x|K'rinicnts,  1  found  it  desirable  to 
modifv,  as  shown  in  the  <lrawing  represented  in  the  Plat^  I.  (ligiires  1, 
2,  and  3).  The  appamtus  consists  of  a  small  reservoir  matle  of  cast  iron 
or  cement,  whose  dimensions  an*  1  metre  in  length,  0*50  iu  breadth, 
0*  HO  in  height.  To  clos<»  it,  I  us<;  a  cover  nuule  of  cast  iron  (6,^)9 
provided  with  flanges,  which,  with  the  liquid  that  very  nearly  fills  the 
n*ser\'oir  when  at  work,  make  a  wat4»r-s(^al  all  round  the  edges  as  well  as 
at  the  exit  of  the  privy  \n\yoii. 

As  in  every  Monras's  reserv(»ir,  mine  has  an  overflow  opening  (c) 
FornHMJ  in  this  s])ecia]  ty{X'  by  a  small  watertight  receptm'le,  proviiletl 
with  a  grating  throngh  which  boilies  that  may  Im*  floating  in  the  liquid 
coll(»cted  in  the  reservoir  cannot  pass.  This  o})ening  has  a  diameter  of 
only  5  c.m.,  e(pial  to  that  of  the  tuln'  which,  starting  from  it,  is  con- 
tinned  hy  oth(M"  pip<\s  of  increasing  calibre,  so  that  anything  which 
passes  through  one  length  of  pipe  will  certainly  Ih'  able  to  jniss  onwanl 
through  the  nt'xt.  At  a  point  oi)|M>site  to  this  (qK^ning  is  an  insjH'ction- 
hole,  to  permit  the  removal  of  IxKlies  which  might,  by  chance,  hinder 
the  regular  flow  of  the  liquid. 

Experience  has  proved  tluit  such  a  res<»rv()ir  works  sjitisfactorily, 
without  any  inconveniences  for  a  very  long .  perio<l,  so  long  as  it  is 
supplied  with  an  abundant  flow  of  water;  but,  should  the  water-supply 
Ik*  s<antv,  the  float Iult  lav«*r  mav  so  thicken  in  the  course  of  a  few 
numths  as  to  hin<ler  the  further  How  of  sewage.  In  such  a  case,  how- 
ev«'r,  in  order  to  s(*t  the  apparatus  to  work  again  it  is  only  necessary  Ut 
ilniw  off  from  the  reservoir  some  licpiid  at  oni'-ipmrter  its  height  frtun 
the  bottom  hy  na'ans  of  a  pij)e  provided  with  a  turncock  (p) ;  the 
surfjM'e  of  the  liquid  with  its  floating  solid  layer  is  thus  lowere<l,  ami,  by 
again  filling  the  resiMVoir  with  water  through  the  privy  l)ilH»s,  a  gn^it 
dilution  of  the  s<^»wage  and  its  easy  flow  is  ol)taine<l.  This  operation, 
even  in  the  worst  cases,  nei^l  not  be  rejx^ated  more  than  once  evt»rv  thri^ 
or  four  months,  and  is  t»asily  carried  out.  Nor  d(H's  much  tnmbU^  attend 
the  emptying  and  cleansing  of  these  reservoirs,  which  is  only  required 
at  much  longer  intervals.  It  will  suffice  to  nenrly  enqHy  them  of  the 
whole  liipiid  by  letting  it  flow  out  through  the  lower  op<»ning,  to  lift  the 
sliding  cuffs  of  the  privy  ])i[>es,  and  to  raise  th<»  cov(»r.  The  shapt»  of 
this  cover,  while  it  fits  with  a  closeness  more  than  sufficient  to  prevent 
the  exit  of  decomj)osit  ion -gases  from  the  n'servoir,  avoids  the  um»  of 
nails  or  screws,  which  would  always  involve  trouble*  and  labour  AvhtMiever 
the  cover  had  to  be  to  be  taken  off. 

On  the  other  hand,  the  possibility  that  in  case  of  the  apparatus 
working  irregularly,  liquid  may  ooze  from  the  reservoir  through  tlie 
chinks  all  round  the  cov<»r,  furnishes  a  means  of  ea^silv  an<l  at  onet» 
recognising  the  occurrence  of  such  an  inconvenience ;  whilst  such  an 
event,  which  is  very  rare,  cannot  cause  any  inconvenience  in  the  use  of 
the  privies.  This  litth^  apparatus  nuist,  of  course,  be  placed  in  some 
spot  easily  accessible  and  floored  with  impermeable  material.  The 
cover  may  be  modified,  in  cji^se  there  b<^  only  one  pipe  from  privy  to 
reservoir,  by  nuvking  it  in  two  pieces  with  flanges  for  immersion  in  the 
liquid,  and  so  arranged  as  to  render  possible,  by  a  single  movement,  the 
removal  oi'  the  loose  portion. 


Interreptittt/  Reterroir  and  Peat  Filter  for  Sewage,  tfc.  77 

Wlieii  tlioujjht  more  <:oin'i-iii<^iit  for  the  jKisition  of  the  re.spnxiir, 
ttip  eiuptving  pipe  iimy  Ix;  nmiiif;^!  iii<l('i)fn(lenlly  of  tbn  upper  tul>c,  in 
orilfc  to  <li'aw  oft  ilie  lirjiiid  from  the  i-pscn'oir  for  n^ri<.-tiltiiral  pur|Misi". 
In  •iiifli  a  mw  thi-  oiit-ttow  tii)N!  e  iiiiiy  Ix*  ilis|>oi;p(l  horixontnlly  without 
ativ  tx-nil. 

'I'hp  liqiiifl  thtit  coini's  from  this  reservoir  \>^  at.  all  times  hiicIi  hs 
easilv  flows  out  without  (le|N>sitiiig  imything  on  the  interior  of  tin- 
pijies.      It   wiiiiM   Ije   eiisy,   huwrver,    to  aibipl   (i   Hiishiii"  iippunitus   to 
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tht'iii,  as  is  j)nwtifallv  umhI  in  (»veiy  good  system  of  seimrate  i^ewerage 
(Plate  II.,  fij^ure  2).  Two  flushings  per  day,  of  10-15  litres  water 
oaeU  time,  are  enough  to  assure  a  j)ei'feet  cleansing. 

In  Plate  II.,  I  have  rej)res<'nt<Ml  three  metho<ls  of  &]>plying  such 
res*MVoirs:  1st,  when  we  have  to  deal  with  a  maiiv-storied  edifice 
unprovi<le<l  with  water-pipes  (ligure  1) ;  2nd,  when  the  same  is  provided 
with  washing-water  (figure  2)  ;  3rd,  when  there  are  four  privy-lmsins 
sitmitt'd  on  th(»  ground  floor,  as  is  the  ease  with  a  public  or  s(*hool 
closet,  Sic.j  Slv.  As  is  indicated  in  the  drawing,  the  re.servoir  might  be 
us4*d  for  only  one  privy  [upe  or  for  two;  and  it  is  also  possible  to 
couple  two  or  more  n*servoirs  to  coIle<'t  and  ililute  the  .**«nvage  fnim 
s(»\eral  privies.  The  numlwn*  of  j>eople  which  each  resin-voir  may  serve 
varies,  to  a  certain  ext«*nt,  according  to  the  (juantity  of  water  available 
for  the  dilulion  of  the  s(»wage. 


III. 

As  regards  the  second  object  which  I  had  propose*!  to  myself,  viz., 
to  separate  from  matinials  so  diluted  thos*»  parts  useful  for  agricultural 
j)urjK)ses  when  the  licpiid  cannot  be  carried  directly  to  the  fields,  1  have 
r«*sorted  to  peat  with  tlu'  lM\st  results. 

Since  tlu*  vcar  1889,  I  had  asked  th(»  head  chemist  of  our  lalK>ratorv, 
Prof.  Monari,  to  uii(h»rtake  exi)eriments  as  to  the  action  of  fine  |>eat 
(which  is  abundant  in  Itidy)  on  the  organic  matter  and  gases  contaiueil 
in  .sewag(\     The  r(»sult  was  : — 

1st.  That  })eat  containing  15^/^  water  is  capable  in  a  moist  meilium 
of  absorbing  mon^  than  half  its  weight  of  water. 

2nd.  That  it  absorbs  organic  com|K)un<ls  from  animal  evacuations 
and  urine,  including  urea,  decomposiiig  them  without  meanwhile  losing 
its  original  absorbing  iK)wer. 

.3nl.  That  it  checks  the  decompo.sition  of  orgjinic  matter. 

4th.  That  it  hiis  a  very  grt»at  absorbing  jwwer  for  those  gases 
esj)ecially  which  are  set  free  during  such  decomposition,  and  for 
sulphurous  anhydride ;  though  in  a  far  less  <legrtM»,  or  not  at  all,  for 
.several  gases  (carbonic  oxide,  carbonic  anhydride,  hydrogen,  &c.). 
This  absorbing  power  of  peat  for  gases  is  far  .superit>r  to  that  iK»s.sessed 
bv  coal  or  water. 

5th.  That  it  rapidly  decomi>08es  hydrogen  sulphide,  ultimately 
absorbing  it. 

The  absorbing  power  an<l  (hnxlorant  properties  of  peat  have  long 
been  recognised,  to  some  extent  at  least ;  but  I  made  experiments  on  a 
somewhat  large  .scale,  in  our  own  premises,  in  the  scientific  laboratories 
under  the  Direction  of  Public  Health  and  in  the  School  for  Stndent 
Doctors  in  Hygiene,  wnth  a  population  of  about  150 ;  and  in  an  educa- 
tional institute  of  alxnit  300  girls  at  Mas.sa.  To  this  end  I  caused  all 
the  li<piid  stnuniHl  from  th«^  above-describwl  reservoirs  attached  to  all 
privies  in  the  buildings  to  filter  through  a  thick  layer  of  peat ;  sending 
thence  the  fdtered  liquid  to  the  public  sewers  in  the  first  case,  and  to 
a  metallic  tube  in  the  second  case* 
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Tbf  liltfi'  iipimiiitiis  fui-  Ni'WHgf  is  ii-[)i'>'M-titiil  in  the  tliinl  Plntc, 
II  ('onsidt.s  oF  II  ]>it  uiillnl  wUli  bricks  niiil  wt-ll  ct'iiiemnl  (figure  1), 
aD<l  roofnl  in  such  n  wnv  as  not  to  allow  niin-wnliT  to  iMitt-r,  while 
peiinitting  a  frn-  eircnlutlDii  of  uir  (tigiii'i<  2).  'i'he  pit  linn  the 
lUiiicnsions  of  2  metres  in  length,  110  in  height,  OKI)  in  width,  aiul  in 
divithn]  into  two  conijMirtnifntK,  in  the  larger  of  whiVh  tite  jteiit  v*  laid 


Plate  IK. 


ripo  Di  FiLrRO   A    rotiBA 


a  Fo-'iH  coMa  torhn 

b  Tiiho  cl  amindtl  luiMi 

r  ,    di  >.i:anc>dop3  fill 

A  Dreuuggio  totto  lu  iirli 


W)  Section  VII 

for  nil  iH'ijjlit  of  H()  <*<'iitiiiK'tn'>.  Th<'  lujiiid  «»nt«*rin«:  liy  the  tulH*  h 
flow^  iiit4.  tho  first  roinparliiieiit,  and  th^'iift*  through  a  gratf^l  wall 
<'iit4T>  the  .m'^'oikI  oiH*  to  iwiiotnit*'  thr*  \fn\\.  To  ensure  a  rapid  flow 
of  th«'  li<|iii(i  I  had  to  s<'t  in  tin*  floor  of  the  s<i'ond  <.-ouipiirt ineDt  a 
drain  r/,  d  (fiviin*  \\).  Thus  the  Ji(|uid,  after  having  ]mssed  tbrongh 
tin*  |Mf}it,  eonies  out  fnun  tlie  op|K»sitr  end  of  the  pit  hythe  tube  c.  The 
pit  is  s(t  const niet^nl  as  to  allow  from  time  to  time  the  turuiug  over  of 
the  jM-jit  eontiiinr*<l  in  it ;  and  to  y^k'X  the  full  effect,  the  peat  iiiu>t 
nev«'r  he  eoinph'tely  iinmern-il,  hut  must  always  l>e  allowed  free  exposure 
to  air.  With  this  priM-aution  a  Matively  small  quantity  of  |>eat  will 
suffifM*  to  retain  a  ;:n'at  (juniitity  of  orpini<*  mattei-s  hy  rt»ai>on  of  its 
|K>wer  to  fjM!ilitat4»  th«*ir  nipitl  oxidation. 

in  OIK*  of  the.s4r  tiltifi'in^  ap{mratus(*s  with  |x?at  estnhlishetl  in  a 
eouiivard  of  our  s<*i<*ntiflc  lalK>nit«»ries,  l^rofess<.>r  A.  Monftiri  has  repi>atotl 
eheinieal  r4»s«»anjhes,  to  which  he  will  i-efer  in  his  publication  *'  On  the 
Filtration  of  Putres<*ent  Litjuids  by  nirans  of  I*i»at.'*  The  result^s  of  this 
accurate  study,  whi<*h  (!oncur  with  pi*evious  oiu's  alreauly  drawn  from 
res<*archeH  nuule  <»n  the  action  of  |H*at  in  genend  on  organic  sul>.stanc«'s, 
are  as  follows  : — 1st,  natural  peat,  when  |M*netrat(Hl  by  animal  liquid 
4*\  acuations,  lets  jmlss  only  (and  that  only  partly)  the  un^  or  other 
simple  nitrog(»n  compounds;  2ml,  but  wlien  sjiturat^nl,  lets  also  juiss 
other  Hul)stances  of  mon;  complex  natun*  ;  3nl,  after  ha\nng  l>e»*u 
s:itunite<l,  if  peat  is  c»ccjisionally  turncnl  ov(T  or  allowe<l  to  dry,  it  n*gahis 
its  f<»rnu*r  fllt4*ring  jMjwer ;  1th,  s<*wag(?  which  has  iiltercnl  thnnigh  motive 
|X'at  does  not  un(h'rgo  any  further  decomposition  ;  5th,  |K*at  ivtnins  not 
only  organic  matters  of  a  complex  nature,  but  it  has  a  remarkable  |H>wer 
of  <lecom|K)sing  and  oxidising  them  at  the  saiiu'  time. 

If  thes<^  d<*ductions  are  important  from  the  point  of  view  (»f 
agriculture  and  local  convenienc<',  I  Indiine  them  to  be  still  nion* 
imjKU'tant  in  the  direction  of  preventive  hygiene,  be<uiuse  w(»  win  fi-oin 
them  reasonably  aflirm  with  Monari  that  tks  the  liltennl  licpiid  d(K's  not 
show  any  tendency  to  further  f(;rm(»ntation,  and  contains  a  gi*eat  excess 
of  nitrogen,  it  must  have  bt'come  a  Hfjuid  unsuitabh*  to  the  growth  of 
known  mierob(»s  in  geneitd,  an<l  esiMnially  of  thast»  causing  putrid 
feriiHMitations,  which  rtKiuire  in  their  nourishing  materials  a  great  excess 
of  carlxm.  Smdi  liijuid  has,  doubtless,  l>ecome  less  dangei-oiis  in  the 
j)ublic  drains  than  that  derived  directly  from  j>rivies. 

In  the  section  of  microscoj)y  and  bacteriology  of  tlu»  same  labora- 
tories th(»r<^  are  proceeding  n^w^arches  directeil  jMU'ticularly  to  the  dis- 
covery of  how  pathogenic  micro-organisms  eventually  existent  in  s4-wa<'e 
Ix'have  in  their  way  through  tlu?  dilution  n^servoir  and  through  pt^at.  It 
is  not  to  hv,  (lonceaUnl,  however,  that  it  is  diflicult  to  an-ive  at  i)ositivo 
conclusions  on  such  subjects  in  the  pnvsent  state  of  our  knowletlge  and 
means  of  rcisearch. 

As  reganls  the  quantity  of  peat  nHpiircd,  it  is  difficidt  to  give  exat^-t 
data.  In  the  alK)ve-niention(»<l  exixuiment  now  being  undeiiak(4i  at 
our  MMtMititic  hdM)ratori(»s,  less  than  2  cubic*  metres  of  |>eat  have  lK»en 
uscmI  throughout    the   last   nine  months;  and   we  are  far   from  haviu<' 
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exhaustotl  its  activity,  for  more  than  half  is  vet  almost  intact,  and  the 
remainder  is  not  yet  in  such  a  saturated  state  as  to  preclude  its  use  after 
having  been  left  to  dry  in  a  free  current  of  air.* 


IV. 

As  an  example  of  a  somewhat  complex  application  of  this  system 
comprising  watertight  reservoirs,  peat  filter,  and  pipe  drain,  I  give 
Plate  IV.,  compiled  by  Pilipjx)  Danesi,  civil  engineer,  working  at  the 
Technical  Office  of  Public  Health.  In  the  Institute  to  which  this  plan 
applies,  are  gathered  daily  about  300  girls  of  every  age.  It  was  formerly 
provided  with  old  well-privies  in  very  bad  condition.  The  town  of 
Massa,  in  which  it  is  situated,  bis  no  system  of  sewerage ;  it  therefore 
was  not  possible  to  send  the  sewage  into  street  drains,  and,  not  being 
removed  for  many  months  from  the  spot,  the  sewage  would  be  likely  to 
pollute  the  soil  and  produce  a  great  nuisance.  For  this  reason  it  was 
decided  to  place*,  in  an  a<ljacent  street,  a  cast-iron  tube  with  the  diameter 
of  0*15  metres  and  long  enough  to  carry  the  liquid  to  an  irrigation 
canal,  giving  to  the  tube  dimensions  sufficient  to  collect,  eventually, 
sewage  liquid  from  other  edifices  situated  in  the  same  street. 

To  four  of  the  old  wells  in  B  (Plate  IV.)  were  connected  as  many 
water-sealed  reservoirs,  C,  built  in  cement ;  and  for  the  Infant  Asylum 
there  was  built  in  B'  a  kind  of  kiosk  for  four  privies,  whose  sections  are 
given  in  Plate  II.  (figures  3  and  4).  For  this  kiosk  two  of  the  said 
reservoirs  have  been  provide<l,  with  two  openings  each,  vrith  two 
corresponding  pipes  on  the  cov(t,  the*.  up[)er  end  of  which  pipes  may 
serve  also  as  seats. 

*  We  have  examined  the  peat  at  different  heights  in  the  immediate  vicinity  of  the 
grated  wall  which  divider  it  from  the  privy  liquid,  and,  the  total  peat  layer  being 
80  centimetres  high,  we  have  found  : — 
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The  greatest  qoantity  of  the  liquid  passes  through  the  peat  at  the  height  of  10  to 
20  centimetres,  and  that  is  the  reason  why  we  find  at  10  centimetreil  height  the 
maximum  of  organic  substances.  At  a  higher  level  than  20  to  30  centimetres,  the 
quantity  of  organic  substances  beyond  that  normally  contained  in  peat  is  small,  and 
this  is  the  layer  suited  to  absorb  ganes,  especially  the  sulphurous  gas,  which  are 
freed  from  the  same  liquid.  It  is  natural  that  water  be  found  in  larger  quantity 
the  lower  are  the  layers  of  peat  we  examine,  because  at  the  bottom  is  collected  the 
filtered  liquid ;  it  is  also  natural  that  the  same  layers  be  somewhat  richer  in  organic 
matters  than  the  npper  ones,  but  far  less  than  those  situatc<l  in  the  middle,  at  least 
till  they  are  satnrated.  It  is  important  to  add  that  the  liquid,  before  filtering 
through  peat,  contains,  on  an  average,  25  per  cent,  of  organic  matters ;  after 
filtration  it  has  only  about  2  per  cent.,  and  this  under  the  existing  conditions,  viz., 
when  the  peat  has  been  in  action  for  nine  consecutive  months. 

I     p.  2205.  V 
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Till-  six  r.-.'it-ri'oirs  Umw  Imvu  jirovhliil  wltli  tulmi,  e,  with  a  diaiui*fT 
of  0'05  111.,  Tor  uoiivpving  tlic  liqiiiil  lo  a  pii,/,  of  the  aboT<>-4]escrib«^ 
typo,  c-ODlainiug  filtering  peat.  Between  the  pit  and  the  stn«1  dr«in 
WAS  inserted  another  pi[)f,  with  u  diiiini-ter  of  0*08  m.,  receiving  at  its 

I'l-ATE   IV. 


coniinonceiiieiit  tlip  wnsle-i>ijM.  from  n  Iftvntorv,  whose  w«stp-w«ler  i: 
nvHilnlilp  for  flushing  tlio  strppi  tube.  These  Uiix-n  nre  laid  with  ven 
lilllc  fidl.  nnlv  iihom  S  |)er  epiil. 
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In  this  ease  the  installation  was  made  under  scarcely  favourable 
conditions,  because  the  water  which  the  Institute  may  dispose  of  is  small 
in  quantity,  and  the  closets  serving  the  upper  part  of  the  building  are  of 
old  construction,  and  without  water-seal.  In  spite  of  all  this,  the  whole 
thing  works  regidarly,  and,  having  been  begun  as  an  experiment, 
might  be  improved  afterwards. 

A  similar  experiment  now  being  carried  out  in  the  premises  of  the 
Public  Health  Direction  laboratories,  under  better  conditions,  works 
perfectly,  the  reservoirs  having  been  placed  in  an  entrance  court,  without 
giving  rise  to  any  trouble. 

V. 

As  I  have  repeatedly,  before  now,  declared,  I  am  still  of  opinion  that, 
in  those  localities  where  water  is  greatly  deficient,  and  is  not  available 
for  flushing  the  closet*?,  even  intermittently,  movable  reservoirs  are  to  be 
recommended  in  preference  to  any  other  system,  provided  they  be  not 
made  so  as  to  separate  the  solid  from  the  liquid  matters,  but  to  carry  all 
the  sewage  away  from  the  houses.  I  hold  this  idea  because  I  believe  it 
to  be  a  very  great  mistake  to  send  such  matters  into  drains,  when  the 
watery  vehicle  is  not  present  in  sufficient  quantity  to  carry  them 
completely  to  a  convenient  distance  from  dwelling-houses. 

In  the  great  majority  of  cases,  however,  including  the  populous 
centres  of  some  importance,  where  it  is  possible  to  use  water  for  inter- 
mittent or  continuous  flushing  of  the  closets  (and,  still  more,  where  the 
waste- water  of  the  town  must  be,  in  any  case,  carried  far  from  the 
dwellings,  whilst  there  are  no  running  streams  such  as  existed  in  ancient 
Bome  to  flush  her  enormous  canals),  I  am  still  of  opinion  that  the 
tubular  system  which  separates  sewage  from  storm -water  is  preferable. 
It  is  preferable  for  hygienic  reasons,  because  it  is  only  with  these  small- 
sized  tubes  that  we  can,  with  certainty,  avoid  infiltration  into  the  soil  of 
putrid  liquids,  and  the  exit  of  gases  into  the  air.  It  is  preferable  for 
economical  reasons,  because  it  costs  far  less  to  provide  and  to  maintain 
in  working  order,  an<l  because  it  is  possible  by  this  method  to  utilise  the 
useful  constituents  of  the  sewage  for  agricultural  purposes,  without  the 
encumbrance  of  that  enormous  quantity  of  water  which  is  inevitable 
with  the  system  of  "  tout  a  logout ^^  an  encumbrance  which  is  greatest 
under  the  very  seasonal  conditions  which  make  irrigation  less  necessary 
and  more  difficult  to  carry  out. 

With  the  desire  to  help  in  solving  the  difficulties  which  still  attend 
the  nsual  method  of  working  the  se|>arato  tubular  system,  I  venture  to 
recommend  the  apparatus  described  above,  with  the  hope  that  it  may 
be  tried  experimentally  on  a  large  scale  with  good  results. 
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M.  le  Docteur  Henri  Henrot,  Maire  de  Reims,  Professeur  d'Hygi^ne 
a  rEcole  de  M^decine,  Correspondant  de  I'Academie 

de  M^decine  de  Paris. 

♦•••♦ 


La  (|iiestion  de  rassaiuisseiuent  dos  villes,  depuis  les  beaux  travaux 
d' Alfred  Durand-Claye,  a  fait  d'enormes  progr^s ;  tous  les  hjgi^nistes 
reconnaissent  aujourd'hui  qu'il  n'y  a  qu'un  seul  moyen  compl^tement 
efficace  de  debarrasser  U^s  villes  de  Icurs  eaux  d'^gouts  et  de  leors 
matieres  residuaires. 

Uepuratian  par  le  sol. — II  serait  interessant  de  faire  connaitre 
r^tat  general  de  I'epuration  agricole  par  les  eaux-vannes  dans  les 
differents  pays  d'Europe ;  nous  ne  voulons  pas  pr&entex  aujourd'hui  ee 
travail,  nous  nous  contenterons  de  tirer  de  Tinstallation  que  nous  avons 
faite  k  Reims,  ou  depuis  plusieurs  aunees  toutes  les  eaux  sont  ^purees 
par  le  sol,  quelques  enseignements  pratiques  qui  pourront  6tre  utiles 
aux  villes  qui  cherehent  k  appliquer  ehez  elles  ce  syst^me;  nous 
voudrions  resumer  le  "  Manuel  de  Tassainissement  des  villes  a  I'usage 
des  maires." 

Pour  pratiquer  I'epuration  par  le  sol,  une  ville  doit  so  preoceuper 
des  conditions  suivantes : — 

L'^tude  de  la  nature  du  sol  qui  doit  tou jours  6tre  permeable. 
Le  choix  des  terrains  d'epuration. 

La  distribution  de  la  canalisation  int^rieure  et  des  eollecteurs. 
L'^tablissement    de   canaux    evacuateurs    pour    rendre    a    la 

riviere  les  eaux  epuroes. 
L'itablissement  de  reservoirs  de  ehasse  a  la  t^te  des  principaux 

egouts. 
L'etablissement  de  cheininees  d'appel  avec  brrdoir  pour  assainir 

Tair  dos  egout*;. 
L'^tablissement  de  vastes  bassins  de  d6cliarge  pour  emmagasiner 

les  eaux  abondautes  d'orages  ou  de  fonte  de  neige. 

Nous  allons  examiner  sommairement  chaoun  de  ces  points. 

JBtude  de  la  nature  du  sol. — C'est  une  condition  indispensable  pour 
rendre  possible  Tepuration  par  le  sol  de  trouver  un  terrain  permeable ; 
il  est  Evident  qu'un  terrain  granitique  ou  compose  exelusivement  de 
terre  glaise  n'est  pas  apte  k  se  laisser  penetrer  par  les  eaux. 

En  dehors  de  ces  conditions,  tous  les  terrains,  en  subissant  des 
modifications  que  nous  etudierons  au  cours  de  cette  communication, 
peuvent  ^tre  utilises. 

II  ne  suftit  ptis  que  Teau  penetre,  il  taut  egalement  que  Tair  aille 
j usque  dans  les  profondeurs  du  sol  operer  Toxydation  ou  la  nitrification 
des  matieres  organiques,  de  la,  la  neoessite  absolue  de  pratiquer  des 
irrigations  intermittentes. 
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Quant  a  I'epaisseur  do  la  couche  filtrante,  elle  variera  selon  la 
nature  des  terrains ;  lea  germes  pathogenes  etant  reteniis  par  les  couches 
les  plus  superficielles  du  sol,  si  Ton  vent  assurer  une  ^puration  complete, 
il  est  bon  de  donner  deux  metres  d'^pnisseur  aux  terrains  a  traverser 
par  les  eaux.  Cette  epaisseur  est  surtout  necessaire  lorsque  les  terrains 
sont  tr^s-divis6s,  tr^s-peii  compactes  ;  quand  ils  sont  comijactes  on  formes 
par  un  sable  fin,  cette  epaisseur  j)eut  etre  rtMluito. 

A  Reims,  o\i  les  ternuns  sont  tres-permeables,  nous  avons  vu 
quelquefois,  m(^me  avoc  une  epaisseur  filtrante  de  deux  metres,  I'eau 
sortir  sale ;  nous  en  avons  n^cherche  la  cause ;  nous  avons  pu  constater 
une  fois  qu'un  trou  de  tau|)e  etablissait  une  communication  directe  entre 
la  surface  irrigiu^e  et  le  canal  cvacuateur;  il  a  suffi  de  boucher  cet 
orifice  pour  faire  cesser  immediatement  cette  situation  anormale.  Ces 
animaux,  comme  les  vers,  peuvent  avoir  une  influence  utile  ix)ur  faire 
penetrer  Fair  dans  le  sol,  mais  ils  j)euvent  aussi,  exceptionnellement, 
nous  le  reconnaissons,  entraver  la  marche  reguliere  de  I'^puration. 

ChoLv  lies  terrains  d'epuratlon, — Le  ehoix  de  ces  terrains  a  une 
im|K)rtanee  capitale,  car  de  la  de[)end  tout  le  succes  de  Top^ration  II 
faut,  tout  d'abord,  |)our  les  nuinicipaliti's,  ne  pas  chercher  a  r^aliser  sur 
ce  point  des  ^onomies ;  ces  terrains  doivent  etre  vastes,  plus  6tendu8 
que  ne  Tindiquent  generalement  les  traites  d'hygieue,  car,  si  I'epuration 
par  le  sol  permet  de  rendre  un  grand  service  a  une  ville  en  la 
debarrassant  de  sc»s  eaux-vannes,  I'oixeration  deviendra  pour  elle  beancoup 
moins  onereuse,  si  Ton  |x»ut  utiliser  les  matieres  azotees  pour  faire  de 
r utilisation  agricolc^ ;  or  celle-ci  n'(»st  j)08sible  que  si,  a  certains  moments, 
on  i>eut  compl€^t^»mont  cjesser  repau<lage  [>our  permettre  la  maturation 
complete  des  fruits  ou  d(^s  plant<»s. 

A  Reims,  la  ville  et  la  socnete  possetlent  six  cents  hectares  pour 
utiliser  36,000  metn^s  cubes  dVau  \mr  jour. 

II  faut  autiint  que  jjossible  que  la  zone  d'irrigation  puisse  s'^tendre, 
se  d6velop[)er,  soit  que  bi  ville  utilise  ses  terrains  pour  son  propre 
eompte,  soit  qu'elle  vende  de  Teau  aux  popubitions  riveraine^s.  On 
choisira  de  preference  des  t^^rriiins  oQ  les  eaux  d'egout  puissent  arriver 
par  simple  gravitation  au  double  [joint  <le  vue  du  bon  fonetionnement 
du  service  et  du  c6te  ^conomique  du  projet ;  il  ne  faut  pas  craindre 
d'eloigner  les  champs  d'epuration  en  donnant  plus  de  longueur  aux 
collecteurs  pour  obtenir  ce  precieux  resultat.  A  Reims,  Tegout  trans- 
versal superieur  porte  12,000  metres  d'eaux  a  six  kilometres  de  la  ville, 
ou  elles  arrivent  par  simple  gravitation  a  cinq  metres  au-dessus  du  sol, 
de  fa9on  a  ix»rmettre  des  irrigations  methodiques  sans  le  secours  de 
machines  elevatoires.  Le^s  24,000  metres  cubes  d'eau  de  T^gout  trans- 
versal inferieur  doivent  au  contraire  etre  releves  par  des  machine^s  a 
vapeur,  a  cause  d'une  mauvaise  disposition  de  Tancien  r6seau  d'6gout. 

II  ne  faut  pas  toutefois  s'arr^ter  devant  la  depense  de  la  sur- 
elevation  des  eaux  ;  la  condition  printritwle  est  de  s'assurer  une  quantite 
ftnffisante  de  terres  ou  les  cultures  les  plus  productives  jxjur  la  region 
puissent  etre  employees.  Pres  des  villes,  la  culture  maraichere,  qui 
utilise  une  grande  quantite  rr<*HU,  devra  etre  choisie  de  preference ;  si 
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Ton    n'a   pais   cle   debouclie    «liivct    pour   les    legumes,   In    culture   des 
Ixjttemves  clonnem  (Kexwllents  resultats. 

L'aniiei'  deniien',  Ji  lleiuis,  250  heeUires  etaient  pkiite:*  de 
lietteraves ;  la  (pialite  en  suen*.  ii'a  rieu  laisse  a  desirer ;  il  faut  toutefois 
eesser  rirrigation  iK»uclaut  plusieiirs  stunaiues  avant  la  reoolte.  II  est 
clone  absolunieut  indisixnisable  d(^  ix)sseder  des  terrains  supplementairesi 
ix)ur  epui-er  les  t»aux  iMMidant  eette  iK»ri()de  de  la  maturation  des  plante^ 
ou  des  fruits. 

Les  eereales,  q\ii  reclanu»nt  beaucoup  moius  d'eau,  ne  serout 
employ&s  (pie  lorsque  Ton  aura  des  terrains  tr^s-\-a,ste,s  et  tres-stn-s. 

Les  prairies  artifieielles  rendront  de  gmnds  services  la  ou  I'herlie 
pouri-a  etre  eonsommee  snv  place*  a  Tetat  vert.  A  Reims,  la  soeiete 
feruiiere  s'est  arretee  a  la  culture  de  la  l)etterave  ;  elle  va  etablir  comme 
annexe  une  distillerie ;  Tutilisation  agricole  pent  done  avant«geusement 
etre  completee  par  une  exploitation  industrielle  bien  entendue. 

On  voit,  par  ees  considenitions  combien  il  est  important  pour  les 
villes,  dont  Texistence  est  indefinie,  de  choisir  tout  d'abonl  les  terrains 
les  plus  favorables  i>o!ir  Tepuration,  puisqiie  cVst  le  moyen  de  tirer 
l>arti  de  tons  les  produits  et  de  diminuer  la  dei)ense  annuelle  d'un  des 
tjervices  les  plus  indisjiensables  i)our  placer  une  cit^  dans  les  nieilleures 
conditions  liygienicjues. 

La  cessation  des  irrigations  an  moment  de  la  maturite  des  fruits  ou 
des  plantes  a  un  double  avantage :  elle  donne  lieauicoup  plus  de  qualite 
HU  produit  et  elle  assure  une  innocuite  complete,  soit  aux  fruits  soit 
aiix  legumes ;  si  ceux-ci  avaient  etc  sjdis  jwir  IVnu,  I'air  et  le  soleil 
detruiraient  bien  vite  tons  l(»s  gernu^s  jwithog^nes. 

Nous  ne  saurions  d(»nc  trop  n»commander  a  nos  collegues  munici- 
paux  de  ne  pas  cniindn^  de  fain^  les  plus  giiinds  sacritices  pour  s'lkssurer, 
ilans  la  conception  des  projets,  la  plus  grand**  ^tendue  de  terrarns 
propres  a  Tirrigation.  Ce  (pii  a  cte  fait  a  R^ims  pent  servir  de 
precjedont,  'erat  nous  ayant  autorises  a  recourir  a  rexpropriation 
publique  pour  nous  assurer,  uon  seulement  le  passage  des  oolleot€urs, 
mais  aussi  les  terrains  d'irrigation.  Ce  fait  est  important,  car  si 
Texpropriation  pour  la  construction  d'un  <ranal  ou  d'un  chemin  de  fer 
est  limitee  par  la  largeur  de  la  voie,  pour  les  terrains  d'^puration, 
Tetendue  ne  pouvait  etre  lixee  d'une  fa9on  precise ;  la  quantity  a  fixer 
etant  un  pen  arbitral  re,  on  pouvait  se  demander  si  Tetat  eonsentirait 
a  laisser,  entre  les  mains  des  communes,  une  arme  aussi  terrible  que 
Texpropriation  publique.  L'etat  a  autoris^,  il  a  bien  fait ;  an  nom  de 
riiygiene,  nous  ne  pouvons  que  Tencourager  a  persister  dans  eette  voie, 
riuteret  general  devant  toujours  passer  avant  les  int^rets  particuliers. 

Distribution  de  la  canalisation  interieure  et  des  coli^teurs.-^ 
L'organisation  de  la  canalisation  interieun*  des  villes  et  la  direction  des 
colUxiteurs,  sont  une  consequence  forcee  du  choix  des  terrains  d'epiira- 
tion  ;  deux  princii)es  s'imix)sent :  donner  aux  egout,s  une  pente  suffisante 
pour  aller  du  point  de  depart  au  point  d'arriv^  des  eaux,  et  surtout 
ne  pas  gaspiller  la  pente  a  I'origine,  en  vu(^  d'amener  les  eaux  sur  les 
champs  d'epuration  a  une  hauteur  suffisante  |)our  eviter,  si  cela  est 
possible,  Temploi  de  machines  elevatoires; 
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Co  q\ii  sVst  passe  <lans  notre  ville  pent  otre  utile  a  coiiiiaitiv  jwur 
les  municiiMilites  qui  veiilent  installer  un  service  <repumti()n.  II  y  Ji 
vingt  ans,  tons  les  egouts  etaient  dingus  vers  la  rivieR*  et  s'y  deversaient 
<lirectement ;  qnand  on  a  voulii  snpprimer  eette  pollution  de  la  ville, 
(|ui  etait  transformee  en  un  veritable  egout,  il  a  fallu  eonstruire  un 
colleeteur  le  long  de  la  riviere.  Cet  egout  a  deux  inconvenients  tres 
serieux ;  il  a  une  \)enU*  insuffisante  qui  rend  le  eours  des  eaux  trop 
lent,  et  les  eaiix  qu'il  eharrie  arrivant  au  champ  d'^puration  a  un  ou 
deux  metres  au-dessous  du  niveaii  du  sol,  elles  ont  l>esoin  d'etre  relevees 
k  Taide  de  machines. 

Un  <le  nos  regrettes  confreres,  M.  le  Dr.  Brebant,  a  eu  Tidee  qui, 
lorsqu'il  Ta  emis<»,  a  et^  combattue  par  tons  les  ingenieurs,  de  couper 
la  ville  en  diagonale  par  un  vaste  colleeteur.  Les  eaux  du  haijt  <le  la 
ville,  au  lieu  de  se  diriger  selon  la  d^divit^  naturelle  (hi  sol,  semblaient 
ivmonter  pour  coujier  peq)endiculaireinent  trois  ou  quatn*  i)etits  vallons 
et  arriver  en  <lerniere  analyse  a  im  vallon  plus  profond,  ou,  par  sinq^le 
declivite,  elles  se  trouvent  a  cinq  metres  au-dessus  des  terrains  a 
irriguer. 

Ce  colleeteur,  (pii  mesure  phis  <le  huit  kilometres,  a  jMirtout  une 
pente  siiffisante  ;  grace  a  ce  travail,  Tepuration  <le  12,000  metres  cubes 
va  se  faire  a  i>eq>etuite  dans  des  conditions  faciles  et  cconomiques. 

II  faut  done  laisser  de  c6te  tons  les  anciens  svstcmes  et  ne  se 
preoccuper  cpie  de  relier  le  point  de  depart  ou  point  d'arrivee  par  la 
canalisation  la  plus  directe,  avec  une  pente  rt  gulien^  et  suffisante.  Une 
fois  la  direction  du  colleeteur  general  arr6t^e,  les  canalisations 
secondaires  viendronl  s'y  rattacher  en  utilisant,  autaut  que  possible,  les 
egouts  existants. 

£fabiissement  de  canaux  evactiateurs  et  suppression  de  chutes 
d^eau. — L'6tablissement  de  ces  canaux  joue  une  r61e  excessivement 
important(»  dans  le  fonctionnement  de  Tirrigation ;  il  ne  s'agit  i>jis  seule- 
ment  (Finstaller  des  tuyaux  de  drainage  iK>ur  remlre  le  sol  plus  facilement 
et  plus  nipidement  j)ermeable  a  Teau  et  a  I'air ;  ces  canaux  ovacuateurs 
|)ermettent  a  Tingenieur  de  changer  la  hauteur  de  la  nappe  souterraine, 
de  transformcT  la  nature  du  sol  et  de  ivndn»  ainsi  irrigables  des  terrains 
(pii  primitivement  ne  Tetaient  jias. 

Nous  avons  cherche  a  faire  ivs.*<ortir  combien  il  est  imj)ortant  de 
ne  [>as  jM'rdn*  <le  i)ente  dans  la  construction  iU^a  egouts,  aiin  irriguer  Li 
plus  grande  surface  po.ssible  de  terniins  par  simple  gravitation,  siins 
recourir  a  T usage  de  machines  elevatoires ;  retablissement,  sur  de 
longues  distant*es,  dc;  vastes  <*anaiix  (rassainissement,  a  permis  a  Eeims 
de  transformer  des  pres-marais  d'une  valeur  iusignifiante,  puisqu'ils  ne 
produisaient  qu'une  herbe  ne  pouvant  meme  pas  servir  de  litiei-e,  en 
terres  de  rapiwrt  ou  toutes  les  cultures  reussissent.  Sur  ces  vaster 
surl'acets,  oil  le  |jeu  d'^iiaisseur  de  la  couche  filtrante  rendait  T^pandage 
des  eaux  impossible,  la  napixj  a  pu  etre  ainsi  abaiss^e  de  1  m^tre  a 
1  m^tre  50. 

Les  beaux  resultats  que  la  Conqiagnie  des  Eaux-Vannes  a  obtenus 
par  eette  transformation  lui  ont  valu  du  Minister!*  de  rAgriculture  un 
encouragement  de  1(X),000  francsi 
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Un  autre  moyen  tr^s-officaee  n  I'te  mis  en  ncuvre  pour  obtenir  oe 
resultat :  (j'est  le  nu'hat  de  ehutas  d'eaii  snr  la  riviere,  chutes  qui 
etaient  utilis^*s  )K)ur  faire  inouvoir  des  moulins. 

II  faiit  done  retonir  quo  par  retablisseraent  de  canaux  evacuateurs 
prolonges  a  de  longea  distances,  et  i>iir  la  suppression  de  chutes  d'eau 
siu"  la  riviere,  Tingenieur  |jeut  a  volonte  transformer  des  pres-maiais 
impropres  k  toute  culture,  impropros  a  Tirrigation,  en  terres  irrigables  et 
par  consequent  productives. 

An  double  point  do  vue  de  Teconomic^  de  Teutreprise  et  do 
rinstallation  des  (;liamps  crcpunition  qui  doivent  etre  recherchos  antaut 
que  possible  sur  les  points  bas  pour  eviter  bi  sur  elevation  des  eaux,  i-es 
transformations  pourront  rendre  aux  municiiialites  les  plus  pr^ieux 
services,  et,  djuis  biens  des  cas,  faciliter  des  tnivaux  <l'assainissenient 
qui,  sans  cela,  eussent  etc  impossibles. 

jEtablt'ssemetit  de  reservoirs  de  chasse. — Pour  assurer  le  netto-age 
des  egouts,  il  est  important  de  placer,  a  la  tete  des  collecteurs  les  plus 
considerables,  des  reservoirs  de  cliasse  ;  cette  operation  eut  et^  tres- 
difficile  a  Reims,  s'il  nous  nvait  fallu  n»courir,  i)()ur  ces  chasse^,  a  I'eau 
de  source  nece^ssairement  restreint<»  qiii  alimente  la  eit^  ;  nous  avons 
heureusement  la  possibility  d'(nnprunter  au  c*anal  de  navigation  un 
volume  d'eau  considerable,  qui  nous  |)ermettra  de  faire,  deux  fois  par 
semaine,  des  chasse^  puissantes.  Cette  installation  reste  k  faire  dans 
notre  svsteme  d'assainissement. 

JEtablissemenf  de  cheminees  d^appei  avec  hruloir. — S'il  est  im- 
portant de  laver  les  egouts  avec  de  puissantes  chasses  d'eau,  il  e«t  bien 
necessaire  aussi,  pour  eviter  les  mauvais4?s  odeurs  qui  se  produisent  en 
etc  et  piirticuli^rciment  \yi^v  l(»s  temps  (Vonige,  quand  la  pression 
atmospherique  baissc  brusqucment,  d'assjiinir  Tair  des  egouts ;  cela  est 
aussi  indis[>ensable  pour  jiermettre  aux  egoutiers  de  faire  leur  service 
sans  danger. 

Nous  croyons  done  qu'il  y  a  lieii  d'etablir,  dans  les  points  hauts 
des  egouts,  des  cheminees  d'appel  d'une  aire  snffisante  et  surtout  assez 
eievees  pour  amener  un  puissant  tirage  avec  des  br^loirs  a  coke. 

Nous  avons  a  Reims  une  seule  de  ces  cheminee^s,  adossee  a  un 
etablissement  municipal ;  le  bruloir  est  constitue  par  un  vaste  foyer 
alimente  avec  du  coke ;  ce  combustible  est  beaucoup  plus  commode  que 
la  houille  on  le  bois,  car  il  ne  produit  pas  de  fumee ;  le  feu  s'entretient 
facilement  et  sans  grande  depense.  Nous  songeons  sur  d'autres  points 
a  utiliser  les  hautes  cheminees  d'etablissement.s  industriels.  Les 
mauvaises  odeurs  se  produisant  surtout  le  soir,  alors  que  cesse  I'ecoule- 
ment  des  eaux  industrielles,  ^coulement  considerable  dans  notre  ville, 
puisque,  sur  36,000 metres  cul^esentres  par  jour,  celles-ci  en  represeutent 
a  pen  pres  30,000  metres ;  il  serait  facile  de  se  servir  de  ces  cheminees 
pendant  deux  ou  trois  heures,  wiw  fois  le  travail  des  ateliers  tcrmine. 
Nous  etudions  ces  differentes  installations. 

La  ville  de  Paris  qui  souvent,  dans  les  quartiers  hauts,  est  infect^e, 
surtout  le  soir  et  la  unit,  par  des  odeurs  si  desagreable«,  pourrait  avec 
beaucoup  d'avantage  recourir  a  ce  moyen  simple  et  pen  cotlteux ;  il  a  en 
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outre  un  autre  avantage,  celui  de  detruire  des  germes  pathog^nes  avant 
leur  sortie  de  T^gout. 

JEtabltssefnent  de  ba^sins  de  dMiarge. — Quels  que  soient  le  soin 
que  Ton  ait  pris  et  rirai)ortance  que  Ton  ait  donn^e  aux  ^gouts,  il  est 
des  eas  ou  ils  peuvent  devonir  insuffisants.  Lors  dos  pluies  d'orages  ou 
lors  des  fontes  de  neige,  les  eaux,  arrivant  subitement  en  grande 
aboD<lance,  jKMivent  determiuer  des  pressions  dangereusos  sur  les  parois 
des  egouts,  ou  elles  i)euvent  etre  rejetees  directeraent  dans  le  fleuve  ou 
dans  la  riviere  sans  avoir  subi  d'epuration. 

C'est  pour  remedier  a  cos  graves  inconvenients  que  nous  avons 
installe,  en  dehors  de  la  ville  et  le  long  do  ehaeim  <le  nos  collecteurs,  de 
vastes  bassins  do  deux  a  trois  hectares,  creuses  simpleinent  dans  la  terre 
et  plant^s  de  iKHipliors  ;  en  temps  ordinaire,  ils  sont  converts  d'herbes ; 
lors  des  pluies  d'orages,  ils  s'emplissent,  rocueillent  tontes  les  eaux  qui 
ne  trouvent  jias  un  eeoidement  facile  dans  les  collecteurs  et  s'infiltrent 
dans  le  sol  oQ,  a  la  favour  des  plantations,  la  transformation  s'accomplit 
sans  aucun  danger  d*infoction  pour  la  nappe  souterraino. 

II  nous  a  semble  utile  de  resumer  brievoment  les  conditions 
essentielles  a  une  bonne  epuration  des  eaux  d'egout  jmr  le  sol;  ce 
probl^me  prend  une  importance  beaiu'oup  i)lus  considerable  depuis  que 
le  "  tout  a  redout "  s'impose,  pour  ainsi  dire,  a  toutes  nos  villes 
modernes.  La  defectuosite  de  Tancien  reseau  (Uegouts  de  notre  ville 
ne  nous  a  pas  encore  permis  do  gen^raliser  ce  proccde  si  simple  de 
Tassainissement  des  villes.  Quand  on  pent  cr6er  de  toute  piece  un 
systeme  d'assainissement,  le  probleme  e^t  relativement  facile ;  mais 
quand,  dans  les  vieilles  villes,  ou  so  trouve  en  presence  de  travaux  faits 
depuis  de  longues  anneos,  sans  plan  d'ensemble,  sans  esprit  de  suite,  le 
travail  de  reparation  est  souvent  bien  difficile. 

Depuis  vingt-cinq  ann6es,  nous  n'avons  cesse  d'etudier  cette 
question  comme  hygieuiste  ot  comme  administniteur,  nous  serious 
heureux,  si  ces  quelques  consoils  pratiques  |)ouvaiont  etre  utiles  a 
quelques-uns  de  nos  colleguos. 


The  Wolyerhampton  Sewerage  Works. 

BY 

R.  E.  W.  Berrinoton. 


It  is  believed  that  the  Wolverhampton  Sewerage  Works  are  the 
most  complete  of  their  kind  in  this  country,  and  hen(re  a  short  descrip- 
tion of  them  may  not  be  out  of  place. 

Wolverhampton  has  a  population  of  about  83,000,  and  the  town 
forms  an  important  centre  of  the  South  Staffordshire*  Iron  Industry. 
It  is  essentially  the  home  of  the  galvanized  iron  trmle,  and  owing  to 
this  fact,  coupled  with  its  peculiar  inland  situation,  the  town  occupies 
a  unique  and  unparallele<l  position.  It  was  one  of  the  earliest  of  the 
large  towns  to  take  up  the  question  of  sewage  disposal,  and  it  attempted 
to  efficiently  deal  with  its  sewage  by  means  of  broad  irrigaition,  but  this 
80oa  showed  itself  to  be  an  impossibility.     Whatever  may  be  done  by  a 
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8iiliicieut  area  of  sniUible  soil  with  an  ordiuary  domestic  sewage,  it  was 
apparent  that  for  a  large  nianufactiiring  town  like  Wolverhampton  the 
removal  of  certain  solid  and  other  constituents  from  the  sewage  was  a 
sine  qua  non. 

From   the  first,  Wolverliampton   had  two   difficulties   to  contend 
with  : — 

1.  The  pe<;uliar  natun»  of  the  stowage  which — after  treatment  hj 

the  manufacturers — contained  a  good  deal  of  iron   and  other 
matters. 

2.  The  smallness  of  the  brook  into  which  the  effluent  ha<i  to  be 

j)oured :    the   natural  flow  of    this  brook  being  considerably 

less  than  the  effluent  its<»lf. 

Iron  in  small  quantities  is  said  to  be  beneficial  to  land,  but  the 

application  of  raw  sewage  containing  variable  quantities  of  iron  was 

found  to  be  destructive   to  all  vegetable  life.     Besides   this,   the   iron 

in  solution  always  productnl  a  suspicious-looking  effluent. 

The  Corporation  determine<l  to  grapple  with  their  difficulties,  and 
they  have  successfidly  done  so  by  (^arrying  out  the  following  works : — 

a.  A  complete  system  of  rainwater   drains  with  outlets  into  the 

natural  brook-courses. 

b.  Precipitation  works  capable  of  Iwing  worked  on  the  continuous 

or  cjuiescent  system. 

c.  Sludge-pn»ssing  plant. 

d.  Preparation  of  land  for  tin*  final  treatment  of  the  effluent. 

By  the  jidoption  of  the  "  separate  *'  system  the  following  advantages 
were  se<rured  : — 

1.  Reduction  by  millions  of  gallons  in  the  sewage  to  be  deidt  with 

at  the  outfall,  saving — in  chemicals  and  manipulation  alone^ 
a  considerable  sum. 

2.  A  tolerably  uniform  flow  rendering  treatment  easy  and  prac- 

ticable. 

3.  PrevcMition  of  crude  sewage  being  washe<l  into  the  brook,  and 

the  dis|)ensing  with  storm  overflows. 

4.  Prevention  of  sewer  gasi^s  being  forcwl — by  the  water  pouring 

into  sewers  in  enormous  quantities — through  th(»  traps  into 
the  houses. 

5.  Prevention    of   stopiMiges     in    main    sewers   from    leav*^,    road 

detritus,  &c. 

6.  The  sewers  proper  are  now  large  enough  for  many  years  to  come, 

and  will  permit  of  a  water-carriage  system  for  the  whole  town. 

The  precipitation  tanks  cover  an  area  of  5,000  scpiare  yards,  and  are 
connecUni  with  a  large  carrier  contouring  the  farm.  There  is  a  large 
liming  house,  engine  and  Iwiler  houseit,  sludge  reservoir,  and  complete 
sludge-pressing  plant. 

In  consequence  of  the  very  high-class  effluent  insisted  upon,  it  is 
necessary  to  keep  the  works  in  operation  the  24  hours  through,  and  for 
this  purpose  there  is  an  insttdlation  of  the  ehictric  light. 

Evidence  has  recently  been  given  by  exi)erts  before  a  committe<»  of 
the  House  of  Commons  showing  that  Wolverhampton  has  difficulties  in 
dealing  with  its  sewage  pe<Miliar  to  no  other  town  in  Kngland  ;  and  that 
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the  Corporation  have  successfully  cojied  with  those  diHiculties  says 
something  for  their  energy  and  determination  in  solving  one  of  the 
greatest  problems  of  the  present  day. 


Die  Canalisation  der  Stadt  Berlin. 


VON 


Stadtrath  Makggkaff,  BctIiii. 


♦■#■» 


Die  Entwasserung  Berlins  erfolgt  (lurch  die  Kanalisation,  welche 
iiber  das  ge^sammtt^  Stadtgebiet  ausgedehnt  und  in  12  Abschnitte, 
Radial-Systeme  genannt,  eingetheilt  ist,  von  denen  sich  zur  Zeit  7  in 
vollstandigem  und  2  in  theilweisem  Betriebe  befinden,  wahren<l  2 
weitere  Kadial-Systeme  noeh  im  Ban  begrifFen  sind  und  ein  zwolftes 
erst  in  Angriff  genommen  werden  soil,  wenn  die  Bebauung  in  den 
dasselbe  umfassenden  Stadttheilen  weiter  vorgesehritten  sein  wird. 

Es  betragt  uut<»r  Zugnindelegimg  der  Ergebnissc  aus  der  Volks- 
zahlung  vom  1.  December  1890  in  <len  einzehien  liadiaUSystemen  : — 


I. 


II. 


III. 


IV. 


V. 


VI. 


Der  FlftcheninhaU  in  Quadrat- 
iDCtem. 

Die  Zahl  der  Einwohncr 


2.727JiO  I  3.4e2;S50     3,897,2(10 


8,610,670     8,(J78,020  i  3,001,100 


177838       100,l8:t       1(10.623       311,311        .117,493       138«816 


VII. 

VIII. 

IX. 

X. 

XI. 

Der  Fl&cheninhalt  in  Quadrat-    3,(^77,300    ^tJSfiH^jm    5,178,S«00    4/;07300     4,185,200 
metern. 


Die  Zahl  der  EInwohner 


87,028         W.9\%         30,753         93.487 


328 


XIL 

2^)00,000 
17,271 


Fur  jedes  der  im  Betrie>)e  befindlichen  Badial-Systeme  ist  einci 
'Pumpstation  vorhanden,  nach  welcher  die  Abwasser  der  im  Bereichf 
des  Systems  belegenen  Gnindstucke  vennittelst  gemauerter  Kanale  und 
Thonrohrleitungeo,  welche  mit  Ge^ll  im  Strassenkorper  verlegt  sind, 
geleitet  werden.  Die  gemauerten  Kanale  sind  theils  in  Eiprofil  von 
0*9  m.  bis  2  m.  H5he  und  einer  WeiUi  von  zwei  Drittehi  ihr  Holie, 
theils  in  2  m.  hohem  Tunnelprofil  lici  ciner  Weite  von  1*5  m.  bis  3*1  ni. 
hergestellt ;  die  Thiiurohrleitungen  halM^n  cinen  DunrhnwsHT  von 
021  m.  bis  0*63  m.  Von  den  Pumj^tationcn  aus,  wo  di(t  Abwahwr  iij 
einen  Sammelbniunen  gelangen,  wenhfu  di<*seUjen  uiittelh'  ein<'s  Saiigrohrs 
in  die  Masehinen  aufgenommen  und  von  diesen  luich  <i<fn  KieselfeUlf^nj 
durch  gusHeiserne,  0*75  m.  und  1  in.  wc'iti'  ]ii>hrr«n  g(5druckt. 

Die  Langeder  am  1.  April  1H9()  in  den  cinzclnen  Ka4lial-,SysteuH  n 
vorhanden  gewesenen  Kanale,  Thonn^hrfu  und  ]>ruekn>hn'  ergielit  si'-h 
aiis    folgemW   ZuMimnH'nf4elliingf    woIm'I    zu    \femit\nu    \^^   i\Hh>   tVw 
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Radial -Systeme  VIII.  und  X.  erst  zum  Theil  funktionireiiy  IX.  and 
XII.  noch  im  Ban  l)ogriffen  sind  und  XI.  iiberhaupt  noch   nieht  in 

Aussicht  gonommcn  ist. 

Es  waren  vorhaiiden  in  den  Radial-Svstemen  : — 


Linge  in  Metem. 


II. 


III. 


IV. 


V. 


I 


VL 


GomanertA  Kanile 
Thonrfihren  • 
Eineriie  Dnickrohro 


9,M8 
86,785 
16,142 


14,23 

10,028 

24,220 

54,753 

81.091 

103,417 

1^50*  J 

21.534 

14.301 

ttjaSfJ     I       9JMI 

80,533  4U35 

7,«8  1.218 


L&iiKC  in  Mctom. 

Gemauerie  Knnftle 
Th<HirOhreii  - 
Eiseme  Druckrohre 


VII. 

11,548 
20.S88 
20,302 


VIII. 


9,733 
16352 
14.088 


IX. 

4.903 
8,957 


X. 

5,212 

10213 

9,110 


XII. 

:^77 

3.119 


Bei  den  in  vollstandi^eni  Betrielje  befindliohen  Eadial-Svdtemen  I. 
bis  VII.  betrugen  die  Kostoii,  in  Mark  ausgedriiekt,  ftir : — 


I. 


II. 


Kan&le    und    Thon- 
rohrlcituiiffon. 

Druckrohr     • 


22U,2«7  I  3,212,9.» 


1,1»73.740 
geniein^chttftlii'li 


III. 


8.A55.ai8 


1,094,587 


IV. 


6.490. 471 


1,788,257 


V. 


4.291..'>78 


957.949 


VI. 


VII. 


1.897,785  '  iJimfiSti 


2JP7,280 
ftemciniirluJtlicli 


und  speciell  fiir  Material  und  Verlegung  der  eisemen  Druckrohre,  pro 
laufcndos  Meter  lK*reclin<»t,  l)ei  ()*75  in.  weitem  Bohr  ini  Badial-Svstem 
I.  =  102  M.,  iui  lladial-Systeni  III.  =  S7  M.,  in  den  Bmlial-Systenien 
VI.  und  VII.  =  96  M.  ;  l)ei  1  ni.  weitem  Rolir  ab4»r  ini  B^uiial-System 
I.  =  129-5  M.,  ini  Badial-System  IV.  =  125  M.,  ini  Radial-System 
V.  =  116  M.  und  in  den  Ba<l*ial-Svstenien  VI.  und  VII.  =  100  M. 

Die  Flachenaus<l<»hnung  der  iin  B«*triebe  lK*findliehen  9  E>adial- 
Systeme  betrug  am  i.  April  1891  rund  1,186  ha.,  der  Flacheninhalt  der 
in  dcnselben  belegencn  Stiassen  rund  1,121  ha.,  die  Laugenausdehnung 
der  letzteren  430  Kilometer.  Die  Strassen(»ntwasserungsleitungon  dieser 
9  Radial-Systeme  hatten  eine  G^esammtlange  von  rund  586  km. 

Am  1.  April  1891  waren  20,307  Gnindstiicke  an  die  Kanalisation 
angeschlossen,  und  zwar : 

1,677  Grundstucke  im  Radial-System  I. 


2,912 
3,093 
•i,820 
3,855 
1,544 
1,693 
220 
493 


»» 


» 


»> 


» 


» 


»> 


» 


» 


M 


» 


» 


>J 


» 


» 


9f 


M 


II. 
III. 

IV. 

V. 

VI. 

VII. 

VIII. 

X. 
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und  wurcien  aus  denselben  wahrend  des  Jahres  1.  April  1890-91  an 
Kloset-,  Wirth.schafts-  und  Regenwasser  den  Rieselfeldem  durch 
Vermittelung  der  Pumpstationen  insgcsammt  52,483,102  Cubiknieter 
zugefilhrt,  welche  sich  auf  die  einzelnen  Radial- Systeme,  wie  folgt., 
vertheilen : — 


Aas 
Radial -System. 

Im  Ganzen. 

Durchschnittlich 
tftglich. 

Pro  Kopf 

der  fieydlkening 

tftglich. 

obm. 

cbni. 

ebni. 

I. 

5,049,322 

13,834 

0-085 

II. 

8,839,134 

24,217 

0-141 

III. 

7,515,625 

20,591 

0-192 

IV. 

10,461,159 

28,661 

0-092 

V. 

10,265,787 

28,125 

0-091 

VL 

5,332,011 

14,608 

0-130 

VII. 

3,396,234 

9,305 

0-097 

VIII. 

388,471 

1,832 

0-137 

X. 

1,235,449 

8,688 

0-179 

wobei  zu  berQcksichtigen  ist,  dass  das  Radial-System  VIII,  erst  vom 
1.  September  1890,  das  Radial- System  X.  erst  vom  1.  Mai  1890  ab, 
and  zwar  jedes  derselben  aiich  nur  zum  Theil,  in  Betrieb  gesetzt  ist. 

Die  Rieselfelder  selbst  bestehen,  soweit  sie  den  im  vollstandigen 
Betriebe  befindlichen  Radial-Systemeu  dienstbar  gemacht  sind,  aus  4 
grosseren  Giitercomplexen,  welche  ein  G^.sammt-Areal  von  4,458  ha. 
umfassen,  von  denen  3,214  ha.  aus  Ackerland  (Beeten,  Wiesen, 
Bassins),  Baumschulen,  sowie  Weiden-  und  Erlcn-Anlagen  bestehend, 
vollstandig  aptirt  und  drainirt  sind,  wahrend  die  nicht  aptirten,  1,244  ha. 
UDofassenden  Complexe  in  der  Hauptsache  aus  Hofstelleu,  Geholz, 
Fennen,  Wasserstucken,  Graben,  Wegen,  Unland,  aber  auch  aus 
Deputatland,  G^arten,  natiirlichen  Wiesen  und  Aeekern  l)estehen. 

Die  Rieselfelder  sind  durch  Planirung,  Aptirung  und  Drainirung 
zur  Aufnahme  der  Abwasser  aus  der  Kanalisation  besonders  hergerichtet 
worden.  Die  aus  porosem  Thon  hergestellten  Drainrohren  liegen 
1  bis  2  m.  tief  unter  der  Erdoberflache  und  miinden  in  Abzugsgriiben, 
welchen  sie  die  durch  den  Erdboden  filtrirte  und  gereinigte  Spill jauchc 
als  ziemlich  klares  Wasser  zufiihren,  das  auf  seinem  weiteren  Wege 
in  die  offentlichen  Flusslaufe  gelangt,  soweit  es  nicht  verdunstet. 

Die  Drainwasser,  d.  h.  die  nach  der  Filtration  durch  das  Erdreich 
vermittelst  der  thonernen  Drainrohren  in  die  Entwasserungsgraben 
geleitete  Sewage,  werden  unausgesetzt  einer  regelmassig  wiederkehrenden 
und  eiugehenden  Untersuchung  in  Bezug  auf  ihre  Beschaffenheit 
unterzogen.  Die  Resultate  dieser  Untersuchungen  wahrend  des  letzten 
Jahres  sind  aus  den  beifolgenden  Tabellen  ersichtlicb  : — 
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OSDORF  UNO  GROSSBKKREX. 

1 

OaooKFm 

•  Drainwasser  von  BcetanlaKon. 

I 

Hpaljaurh 

•n. 

100.000  Theilc 

1 
1 

1 

I 

1 

1 

eiitliHlten 

Xr.  .W. 

Nr.  flo. 

Nr.  79. 

Nr.80. 

Xr.  87. 

Nr.94. 

1 

Nr.7«. 

Nr.  9Sw 

Xr.K. 

Reel  3  in 
Ostlorf. 

Beet  ICI 
in 
,    Gross- 
beeren. 

Beet  3  in 
Osdorf. 

Beet  284 

in 
Osdorf. 

Beet  196 

in 
Osdorf. 

1 

Beet  2  m 
Osdorf. 

1 

1 

Qro«- 
beoreii. 

Aua 
Schiebcr 

15  in 
Oadorf. 

Am 

Ilia 
Gtqs* 
be«rfcn. 

■     1.5.fH>. 

2.6.90.         10.9.90. 

10.0.90. 

1  15.11.90. 

1.2.91. 

15.7.90. 

1.12.90. 

LllttL 

Trockenrftt^kstand 

12IV24 

no-24 

113-68 

111-44 

1 

220-40 

88-48 

93-44 

164*88 

133-« 

GlaiiTerluit     des- 
stilben. 

1 

21-22 

25*36 

1 

14*00 

15*52 

37*60 

9-68 

j      22*00 

45*76 

a9-5S 

1 

Olahrackstand     • 

\     10512 

84*88 

101*08 

95*92 

lvS2-80 

78-80 

71*44 

121*12 

94-11 

ircbennanfnins.Kali 
erford. 

1 

2 -.v. 

1 
1 

1 

5-88     '        4-04 

1 

3-00 

6*10 

9-42 

34)-65 

61 -90 

a-»  i 

1 

Ammoniak     • 

.'l-2S  1 

[•137 

1-28-)         0*96) 

^1-37|         fl  W 

0-.32-) 
0*06.' 

0*03-) 

^0-14 

o-ii) 

1-28^ 

1 

[l*S6 

8*81 

23*61 

Organ.       gebund. 
Ammoniak. 

0-09) 

0*08' 

0*08; 

■ 

1 

Salpetrige  S&urr    - 

2-22 

1*62 

0*98 

0-70 

0-87 

0 

0 

0 

0 

Salpeters&ure 

14-33 

5-82 

10*81 

6*09 

67*20 

0 

0 

0 

0 

Sohwefels&urc 

— 

n-70 

— 

— 

— 

— 

2*417 

8*71 

5-01 

?lio8phors&urp 

0-192 

0*216 

0*J6 

0-226  1 

0*40 

0-S4 
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Die  in  friiheren  Jahren  verbivitete,  irrthiimliche  Ansicht,  class  die 
Drain wasser  auf  die  offentlichen  Flusslaufe,  welchen  sie  zugefuhrt 
warden,  insofern  einen  nachtheiligen  Einiluss  auszuiiben  geeignet  seien, 
als  denselben  eine  Vermindening  l)ezw.  Erkranknng  und  ein  Absterben 
<ler  Fische  ziigeschrieben  wurde,  ist  augenfalliger  Weise  da<lurch  wider- 
legt  wonlen,  dass  auf  einzelnen  Rieselgutern  Fiscbteiche  angel^ 
wunlen,  <leren  Wasserversorgung  lediglicb  durch  Drainwasser  erfolgte. 
In  diesen  Teicben  wurden  demnachst  Bacbforellen,  Zander,  Begen- 
bogenforellen  und  Kaqifen  geziiehtet,  welehe  ebenso  wie  deren  Brut 
vorziiglich  geiliehen  sind  und  sich  in  staunenswertber  Weiw  vermebrt 
haben. 

Aus  unserem  letzten,  das  Jahr  1.  April  1880-90  umfassenden 
Verwaltungsberichte  ist  zu  ersehen,  dass  auf  den  Aeekern  der  vor- 
gedachten  4  Giitereomplexe  gewonnen  wurden  : — an  Oelfriichten : 
Winterraps,  Soniuierraps,  Winterriibsen,  Senf,  Kummel ;  an  Halm- 
friicbten  :  Winter-  und  Sommer-Weizen,  Winter-  und  Sommer-Roggen, 
Gerste,  Hafer ;  an  Hackfriicbten  :  llunkelriiben,  Mobren,  Kobl,  femer 
Hanf ;  und  dass  von  unseren  Gutsverwaltungen  2,749  ha.  selbst  bewirtb- 
scbaft«t  wurden,  wabrend  900  ba.  verpacbtet  waren  und  809  ba.  tbeils 
als  voriibergebend,  tbeils  als  dauernd  ertraglose  Liegenscbaften  wie  auch 
als  Deputatland  keiue  Einnabmen  bracbten. 

Aucb  an  eine  grOssere  Anzabl  von  Privatbesitzem,  deren  Gnind- 
stiicke  den  Rieselfeldern  benacbbart  liegen,  wird  durcb  besondere  An- 
seblussleitungen,  welcbe  jene  Besitzer  auf  eigene  Kosten  den  diesseitigen 
Kaualisationsleitungen  bal>en  anscliliessen  lassen,  zur  Berieselung  ibrer 
Landereien  Sewage  aus  den  diesseitigen  Leitungen  gegen  Entgelt 
abgegel)en.  Die  in  dieser  Beziebung  an  unsere  Verwaltung  gesteUten 
Antrage  auf  Abgabe  von  Bieselwasser  sind  indess  scbon  so  zablreioh 
geworden,  dass  wir,  uui  nicbt  eventuell  selbst  an  Wassermangel  auf 
unseren  Rieselfeldern  leiden  zu  niiissen,  denselben  in  weiterem  Umfange, 
als  bisber  gescbeben,  nicbt  niebr  zu  entsprcHiben  Ijeabsicbtigen. 

Die  Rieselwiesen,  welcbe  eine  Gesammtilacbe  von  766  ba.  aus- 
niacben,  liefern  jabrlicb  einen  funf-  bis  seebsfacben  Sebnitt.  Das 
gewonnene  Gras  und  Hen  ist  sebr  begebrt  und  trotz  der  reicben  £mte 
nicbt  in  ausreicbender  Menge  vorbanden,  urn  alien  Nacbfragen 
entsprecben  zu  konnen. 

Ueberbaupt  werden  die  Erzeugnisse  unserer  Rieselfelder  mit  Vor- 
liebe  g(»kauft ;  insb(»sondere  decken  die  Bewobner  der  benacbbarten 
Ortscbaften  ibren  Be<larf  an  Viebfutter,  wie  Gras,  Hen,  Runkelruben, 
iMObren  u.  s.  w.  fast  ausscbliesslicb  aus  den  Produeten  der  Rieselguter, 
4la  sie  mit  Riicksicbt  auf  die  Nabe  der  letzteren  und  deren  reiche 
Ertrage  zum  grossen  Tbeil  die  Bestellung  ibrer  eigenen  Landereien  mit 
Futterpflanzen  eingestellt  balx^n. 

Ausser  den  erwabnteii  4  Giitenjoniplexen  besitzt  die  Stadtgenieinde 
Berlin  nocb  mebrere  zu  Rieselzwecken  bestimmte  Giiter,  die  aber  erst 
zu  einem  kleineif  Tbeil  dem  Rieselbetriebe  dienen,  zu  eineni  weiteren 
Tbeile  in  der  Aptirung  und  Drainirung  begrifFen  sind  und  mit  dem  Rest 
nacb  den  gemeinbin  iiblicbeii  landwirtbscliaftlichen  Gnindsatzen  be- 
wirtbscbaftet  werden.     Dieser  Grundbesitz  umfasst  ein  Areal  von  rand 
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3,519  lia.,  so  duss  die  gesammten,  theils  Ix'reits  als  Rieselfelder 
<*ingerichteton,  theils  zu  solclien  bestimmten  Landereien  cine  Gesammt- 
flache  von  7,978  ha.  iimfassen. 

Die  W(»ge  iind  Alleen  aiif  den  Rieselfeldern  sind  mit  Obstbaumen 
aller  Art,  welche  in  unserem  Klima  gedeihen,  bepflanzt  und  ergeljen 
reiche  Ernte.  Das  gewonnene  Obst  ist  sehr  l)egehrt  und  liefert  hohe 
Ertrage.  Die  Zahl  dieser  Obstbaume  betragt  rund  72,000.  Ausserdem 
belinden  sich  noch  in  den  auf  den  Rieselgiitern  angelegten  Baumschulen 
etwa  150,000  Stiick  ein-  und  mehrjahriger  Obstbaume.  In  den 
verschiedensten  Grartenbau-Ausstelhingen,  welche  mit  den  Erzeugnissen 
aus  den  Baumschulen  und  gartnerischen  Anlagen  der  Rieselguter 
beschickt  wurden,  sind  diesen  Erzeugnissen  erste  und  zweite  Preise 
zuerkannt  worden. 

Von  den  4  im  vollstiindigen  Rieselbetriebe  befindlichen  Gutercom- 
plexen  kost^n  einschliesslich  der  Ankaufspreise  fiir  den  Grunderwerb, 
der  Aptirung,  Planining  und  Drainirung :  — 

1.  die     Gliter     Osdorf,     Frie<lerikenhof      und     Heiners<lorf     rund 

4,280,000  M.,  welche  im  Jahre  1890-91  einen  Uel^erschuss  von 
rund  17,500  M.  oder  eine  Verzinsung  von  0*049  % ; 

2.  die  Giiter  Gross-  und  Kleinbeeren,  Sehenkendorf  und  {Sputendorf 

rund  2,400,000  M.,  welche  in  demsell)en  Jahre  einen  Ueberschuss 
von  rund  61,500  M.  o<ler  eine  Verzinsung  von  2*56  7o  5 

3.  die  Guter  Falkenberg  und  Biirknersfelde  mit  den  Hohen-Schon- 

hausener  \md  Marzahner  Landereien  rund  3,700,000  M.,  welche 
in  demselben  Jahre  einen  Ueberschuss  von  rund  121,800  M. 
oder  eine  Verzinsung  von  3 '  29  °/^^ ; 

4.  die     Giiter     Malehow,     Wartenberg     und     Blankenburg     rund 

5,805,000  M.,  welche  in  demselben  Jahre  einen  Ueberschuss  von 
rund  134,800  M.  oih^r  eine  Verzinsung  von  2*32  7o  ^^^^^^ 
haben. 
Der  Gcsundheitszustand  der  Bevolkerung  auf  den  Ilieselgiitern  ist 
ein  durchaus  befriedigender.  Die  Zahl  der  Erkrankungen  ist  verbal t- 
nissmassig  keine  grossere  als  in  den  Stadteu  oder  auf  dem  Lande.  Jeder 
«inzelne  Krankheitsfall  wird  mittels  einer  besouderen,  von  den  auf  den 
Kieselgiitem  angestellten  Aerzten  ausgestellten  Zahlkarte  durch  den 
bekannten  Geheimen  Medicinal-Bath,  Professor  Dr.  Virchow,  kontroUirt. 
Es  ist  nach  diesen  Unt«rsuchungen  festgestellt,  dass  die  vorgekommenen 
Erkrankungen  mit  dem  Rieselbetrieb  in  keinerlei  Zusammenhang 
stehen  und  auch  nicht  durch  denselben  hervorgerufen  sind.  Seit 
«inigen  Jahren  sind  im  Gegentheil  auf  deii  Rieselfeldern  2  Reconvales- 
centen-Stationen,  die  eine  mit  60  Betten  fiir  mannliche,  die  andere 
mit  70  Betten  fiir  weibliche,  nach  iiberstandener  Krankheit  der 
Erholung  be<lurftige  Personen  cingerichtet,  welche  sich  des  regsten 
Zuspruchs  erfreuen  und  zu  jeder  Jahreszeit  durehweg  voll  belegt  sind. 
Des  Femeren  Lst  eine  Wochnerinnen-Station  fiir  60  WOchnerinnen  und 
deren  neugeborene  Kinder  auf  einem  Rieselfelde  im  Bau  begriffen  und 
gleichfalls  eine  weitere  Station  fiir  tuberkulose  Personen  beiderlei 
Oeschlechts. 
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Wednesday,  I2th  August  1891. 

The  Chair  was  occupied  successively  by 
The  President,  Sir  John  Coode,  K.C.M.Q.y 

and 
Mr.  A.  R.  BiNNiE,  Memb.  Inst.  C.E. 

♦■•■» 


Water  Supply. 

BY 

Alex.  R.  Binnie,  Memb.  Inst.  C.E.,  Engineer-in-Chief,  Londoir 

County  Council. 


In  the  forefront  of  our  inciuiries  on  the  subject  of  a  good  water- 
supply  it  cannot  be  denied  that,  however  obtained  and  however  treated 
from  an  engineering  point  of  view,  we  must,  in  the  first  instance,  secure 
a  water  of  good  quality  and  unimpi»achable  piu*ity. 

At  firat  sight  this  may  appear  almost  a  truism,  but,  unfortunately, 
we  do  not  find  it  to  be  either  universally  admitted  or  always  observed  in 
practice.  For  this  we  have  to  look  to  the  great  and  almost  general 
result  of  our  modern  modes  of  life  and  civilization,  which  tends  more 
and  more  to  aggregate  our  population  towards  large  centres  of  wealth 
and  industry,  and  these,  we  observe,  are  generally  situated  on  the  banks 
of  important  rivers  or  in  river  valleys  not  far  distant  from  tributary 
streams.  Not  only  are  thickly  inhabiteil  areas  in  themselves  improper 
sources  of  water-supply,  but  they  are,  also,  dir(H?tly  the  cause  of  pollution 
to  the  streams  and  rivei-s  which  flow  through  them.  Consequently  we 
find  many  of  the  large  towns  of  Great  Britain  which  are  governed  by 
Municipal  Corporations,  such  as  Glasgow,  Edinburgh,  Lancaster,  Man- 
chester, Liver[)ool,  Halifax,  Bradford,  Leeds,  Belfast,  Dublin,  and  many 
others,  resorting  at  great  expense  to  uncultivated  and  almost  uninhabited 
mountain  tnicts,  and  bringing  the  water  from  great  distances  so  as  to 
obtain  a  pure  and  uncontaminated  supply. 

When,  therefore,  we  occasionally  see  large  towns  and  cities  which 
liave  not  considered  it  necessary  to  t4ik(»  these  precautions  or  to  incur 
the  consequent  expense,  but  still  continue  to  drink  the  water  of  rivers 
largely  polluted  by  the  more  or  less  clarified  sewage  and  the  manure 
of  j)opulous  areas,  we  are  led  to  ask  ourselves  the  cjuestion  whether 
the  large  expenditure  of  capital  that  has  been  incurred  in  certain  cases 
to  obtain  a  pure  water-supply  lias  not  been  an  entire  waste  of  our 
resources. 

There  can  be  little  doubt  that  human  beings  can,  for  a  considerable 
time,  drink  with  impunity  water  largely  contaminated  with  the  excreta, 
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both  solid  and  fluid,  of  lienlthy  persons ;  and  that  they  are  able  to  do  so 
with  impunity,  and  without  loathing  and  disgust,  appears  to  be  due  to 
ignorance  and  apathy  on  the  part  of  the  water  consumers,  and  to  the 
power  which  rivers  possess  of  apparently  destroying  and  veiling  the 
more  gross  and  palpable  ix)lluting  substances.  There  are  some  persons, 
no  doubt,  who  twich  that  running  water  has  the  power  of  entirely 
destroying  sewage  and  other  polluting  matter  which  may  pass  into  it ; 
but  there  are  few,  let  us  hope,  who  would  say  that  we  can,  with  safety, 
drink  water  which  has  been  polluted  with  the  excreta  of  persons  suffer- 
ing from  cholera,  typhoid,  small-pox,  and  similar  diseases ;  and  yet  this 
is  practically  the  position  taken  up  by  those  who  advocate,  unreservedly, 
the  propriety  of  deriving  supplies  of  drinking  water  from  rivers  on  the 
banks  of  which,  at  no  great  distance,  are  situate<l  large  towns,  for  sooner 
or  hiter  we  must  expect  epidemics  to  arise  even  under  the  most  careful 
management. 

Of  two  facts  we  may  feel  quite  confident,  first,  that  water  subject  to 
pollution  is  a  very  potent  factor  in  the  spread  of  disease ;  and  second,  that 
there  is  perhaps  no  better  mode  of  introducing  into  the  human  system 
any  substance  which  it  can  absorb  than  by  drinking  it  in  the  form  of  a 
solution.  This  being  the  case  it  almost  follows,  as  a  natural  consequence, 
that  the  utmost  care  should  be  taken  to  guard  our  supplies  of  drinking 
water  from  contamination  ;  and  yet  we  see  persons  around  us  who  shut 
their  eyes  to  observed  and  well  known  facts,  and  speak  of  the  teaching 
of  science  and  the  experience  of  the  world  as  sentiment,  and  who  would 
continue  to  force  upon  a  large  number  of  their  fellow  creatures  supplies 
of  water  contaminated  with  the  excreta  of  millions  of  men  and  animals. 
That  wells  are  frequent  sources  of  death  and  disease,  due  to  their  con- 
tamination by  house  drains,  is  too  patent  to  require  a  word  of  remark ; 
and  yet  it  required  the  cholera  outbreak  of  1849,  and  the  death  of  some 
thousands  of  persons,  to  impress  the  fact  on  the  people  of  London.  And 
it  appears  to  be  forgotten  that  to  drink  river  water  polluted  by  sewage 
cost  London  in  the  cholera  outbreaks  of  1854  and  1866  the  deaths  of 
over  16,000  persons. 

That  people  will  go  on  for  years  drinking  a  supply  contaminated 
by  infiltration  from  graveyards,  notwithstanding  frequent  warning,  is 
proved  by  the  outbreak  of  enteric  fever  in  1888,  at  Cradley,  which  caused 
16  deaths  in  113  cases. 

The  case  of  Lausen  in  Switzerland  in  1872  proves  that  typhoid 
fever  can  be  communicated  by  spring-water  flowing  miles  underground 
from  a  neighbouring  valley.  The  cholera  outbreak  in  Spain  in  1885 
showed  that,  generally,  the  disease  passed  down  the  valleys,  decimating 
the  towns  which  drew  their  water  from  the  rivers,  but  not  affecting  those 
which  were  independent  of  the  rivefs  and  had  pure  and  uncontaminated 
supplies.  In  India  the  author  has  seen  a  town  in  which  cholera  had 
become  endemic,  almost  entirely  freed  from  that  dire  disease  simply  by 
gi'ving  up  the  water-supply  derived  from  a  populated  drainage  area  and 
resorting  to  a  purer  and  uncontaminated  source.  And  the  outbreak, 
last  year,  of  enteric -fever  in  the  districts  of  Stockton  and  Middlesborough 
and  Darlington,  which  derive  their  water-supply  from  the  River  Tees, 
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proves  that  the  gorms  of  tliat  disease  are  not  destroyed  by  filtration  or 
in  their  passage  for  over  13  miles  down  that  river  from  Barnard  Castle. 

All  these  are  cases  in  which  chemical  science  is  of  little  assistance, 
as  it  is  powerless  to  detect  the  germs  of  disease;  it. can  tell  us  of  the 
presence  of  organic  matter,  bnt,  without  a  careful  inquiry  into  the 
previous  lif(?-history  of  the  water,  it  cannot  pronounce  that,  under  all 
circumstances,  it  is  a  safe  and  pure  drinking  water. 

Nor  from  the  ex|)erience  of  Valencia  in  1885,  and  of  Stockton  and 
Middlesborough,  can  we  place  much  de|)endence  on  sand  filtration  as  an 
effectual  preventative  of  disease ;  sand  filtration  may  arrest  the  living 
germs,  but  is  unable,  apparently,  to  stop  the  passage  of  the  minute  spores 
from  which  they  spring.  The  precipitation  and  clarification  of  sewage 
effluent  by  chemical  agency,  also,  can  hardly  be  relied  upon,  as  it  merely 
abstracts  about  one-fifth  of  the  more  solid  impurity,  leaving  four-fifths  of 
the  dissolve<l  organic  matter  to  flow  off  into  the  river. 

What  then  are  we  to  exi>ect  from  the  continuance  of  supplier  to 
large  cities  from  sources  so  polluted,  but  that  such  cities  may  go  on  for 
years,  |)erhaps,  l)oasting  of  the  chemical  purity  of  their  water,  and  their 
low  death-rate,  forgetting  that  the  constitutions  of  their  water  con- 
sumers are  being  grmhially  prepared,  by  continually  drinking  small 
quantities  of  diluted  sewage,  to  receive  the  germs  of  some  violent 
epidemic  which  sooner  or  later  will  visit  the  sources  of  supply  ;  and  then 
will  follow  such  an  outbreak  of  death  and  disease  as  will  cause  con- 
sternation throughout  the  land. 


De  la  Distribution  dans  les  Villes  de  denz  eanz  do  qualite 
differente  par  des  canalisations  distanctes. 
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Depuis  quelques  annees  un  certain  nombre  d'hygi^nistes,  frappes 
de  la  difRculte  qu'on  eprouve  souvent  a  procurer  aux  habitants  des 
villes  Teau  pure  et  salubre  en  quantite  suffisante,  pr^conisent  le 
dedonhlement  des  distributions  d^ean.  Four  vaincre  cette  difficult^ 
ou  plut6t  pour  la  tourner,  ils  recommandent  Tetablissement  dans  chaque 
agglomeration  urbaine  de  deux  canalisations  entieretnent  distinetes^  de 
mani^re  a  porter  en  tons  les  points  d'tme  part  Peau  potable  destinee 
aux  usages  qui  la  mettent  en  contact  intime  avec  les  parties  les  plus 
delicates  de  Torganisme  lumiain,  d'autre  part  I'eau  affect^  a  tons  les 
emplois  ou  la  salubrite  n'est  pas  en  cause  ou  ne  Test*  pas  au  meme  degr^ 
et  qui  pent  Hre  d^s  lors  de  qualite  inferieure. 
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Le  systeme  est  assurement  ingenieux,  et  sans  mil  doute  il  fournit 
une  solution  rationnelle  du  problfeme.  Aussi  Tid^e  a-t-elle  fait  son 
chemin  et  trouve  des  partisans  dans  tons  les  pays.  Nous  en  avons  la 
preuve  dans  le  programme  m^me  de  la  vii®  Section  du  Congr^s  inter- 
national d'Hygi^ne  de  cette  annee,  puisqu'il  porte  au  nombre  des 
questions  a  Tordre  du  jour  la  "  separaticyii  de  Veau  potable  et  de  celle 
destinSe  a  d'autres  usages,**  Mais  faut-il  voir  dans  la  double  canalisa- 
tion une  solution  generale,  applicable  k  tous  les  cas  ?  Constitue-t-elle  le 
type  unique  des  distributions  d'eau  conformes  aux  regies  de  Fhygi^ne  ? 
Cest  ce  que  je  me  propose  d'examiner, 

Cette  division,  introdnite  syst<5matiqueraent  dans  le  service  d'eau 
d'nne  ville,  ce  dedoublement  complet  de  la  distribution  d'eau,  n'est  pas 
precisement  chose  nouvelle.  L'illustre  Belgrand,  appele  en  1854  k  dinger 
le  Service  des  Eaux  et  Egouts  de  Paris,  en  a  fait  d^s  cette  ^poque  la 
base  de  ses  projets  pour  Talimentation  normale  de  cette  ville.  Malgr6 
les  objections  de  diverse  nature  que  cette  innovation  soulevait  alors,  il 
a  su  en  faire  triompher  le  principe ;  et,  sous  son  impulsion,  une  premiere 
application  a  et^  bient6t  r^alisee  sur  une  echelle  grandiose  dans  la 
capitale  de  la  France. 

Or,  quelque  grand  succ^s  qu'ait  obtenu  cette  belle  application,  quel 
qu*en  ait  ete  le  retentissement,  elle  ne  provoqua  point  d'imitations 
immediates ;  et,  en  1875,  Belgrand  pouvait  encore  6crire  (♦)  ;  "  Paris 
"  est  la  seule  ville  du  monde  qui  ait  adoptc,  pour  sa  distribution  d'ean, 
**  une  double  canalisation,  destinee  k  separer  le  service  public  du 
"  service  privS.'* 

C'est  plus  tard,  et  par  Feffet  de  cette  evolution  si  marquee  de 
I'opinion  publique  en  faveur  des  progr^s  de  Thygi^ne,  que  Texemple 
parti  de  Paris  est  venu  a  porter  ses  fruits,  que  le  principe  de  la  double 
canalisation,  desormais  connu  et  appr^ci^,  a  trouve  des  partisans  con- 
vaincus,  que  d'autres  applications  ont  ete  tentees  et  n'ont  pas  tarde  k 
se  multiplier,  au  point  quVn  Allemagne  les  expressions  trinkwasser,  eau 
k  boire,  eau  de  boisson,  et  nutzwasser^  eau  industrielle  ou  d'usage 
ordinaire,  sont  devenues  maintenant  usuelles  dans  le  langage  de  la 
technique  courante. 

Comme  il  arrive  tou jours,  des  preventions  d'abord  excessives  ont 
fait  place  linalement  k  un  enthousiasme  exager^;  les  avantages  du 
dedoublement  des  distributions  d*eau,  nies  ou  contestes  k  Torigine,  ont 
tout  k  coup  pani  si  ^vidents  que,  pour  certaines  personnes,  il  n'est  pas 
de  procede  meilleur  ou  meme  equivalent  pour  Falimentation  des  villes. 
Plus  d'un  specialiste  en  est  venu  a  proclamer,  au  nom  de  I'hygi^ne  et 
comme  un  nouvel  article  de  foi,  que  la  double  canalisation  est  le  mode 
le  plus  satisfaisant  de  distribution  d'eau  dans  les  villes,  et  qu'on  doit 
s'efforcer  de  le  g^n^raliser,  de  le  mettre  en  oeuvre  toutes  les  fois  qu'on 
le  peut. 

Je  pense  qu'il  ne  faut  pas  aller  j usque  \k ;  et,  en  entrant  dans 
quelques  developpements,  je  vais  essay er  de  justifier  mon  appreciation, 
de  montrer  dans  quelle  mesure  il  convient  de  se  tenir.     II  m'a  semble 


*  Historique  du  Service  des  Eaux  depuis  I'aDD^    18  54.    Note  ^  M.  lePr^fet 
de  la  Seine.     Dunod,  1875. 
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que  j'avais  <l*iuitAnt  plus  qualite  i>our  tniiter  In  (luestion  devant  le 
Congr^s  que  d'uue  part  j'y  represente  la  ville  ou  ce  iiKxie  <le  diKtribntioo 
a  ete  pour  la  premiere  fois  systematiqueinent  a<lopte  et  a  donne  lieu  a 
rapplieation  la  plus  lieunMise  et  la  plus  consMierable,  et  que  d'autre  part, 
ayant  eu  moi-ni6nie  a  diriger  dans  eette  ville  le  sennce  <les  eaux,  j'ai  pa 
me  remlre  eompte  personnellement  par  une  experience  directe  de  sa 
valeur  rcelle  dans  la  pratique. 

La  double  canalisation  presente  deux  avantages  certains  : 

1^.  Reduction  an  minimum  de  la  quant  it  e  d^eau  pure  et  saluhre 

necessaire  pour  repondre  aux  besoins  de  la  population ; 
2°.  Amelioration  du  service  aux  etages  dcs  maisons,  rendu  indepen- 

dant  de  celui  de  la  rue. 

De  ees  deux  avantages  le  second  est  particuli^rement  sem$ible  et 
pr^ieux  dans  une  ville  comme  Paris,  oii  le  service  public  est  tr^ 
developpe  et  les  constnictions  fort  elevees;  avec  une  distribution  a 
reseau  unique,  I'ouverture  sinmltanee  des  orifices  a  gros  debit  repartis 
en  grand  nombre  sur  la  voie  publique,  ferait  tomber  k  certaines  heures 
la  pression  tellement  l>as  qiie  IVau  n*arrivenut  plius  aux  etages  des 
maisoas. 

Mais  c'est  le  premier  qui  est  le  plus  souvent  rei-hercbe  parce  que 
cet  enorme  developpement  du  service  <le  la  me,  qui  est  la  caracteristique 
de  la  distribution  d*eau  de  Paris,  est  encore  une  exception  pour  ainsi 
dire  unique.  La  separation  des  deux  services  permet  surtout  le  depart 
de  deux  onlres  de  l^esoins  tres  diflFerents  et  donne  le  moven  de  limiter 
strictement  la  consommation  de  Teau  potable  a  ceux  d*entre  eux  qui  la 
r^clament  imj)erieusement.  Des  lors  on  \m\X  reduire  considerablement 
le  volume  d'eau  |)otal)le  qu*il  faut  se  pr'ocurer  |K)ur  une  ville  donnee  et 
par  la  meme  tourner  les  difRcultes  parfois  tres  graves  que  presente  le 
probl^me  de  Talimentation  de  cette  ville,  ou  rcaliser  une  solution  qui  Ini 
procure  une  economic  im|K)rtante. 

Je  n'ai  garde  de  contcster  ces  avantiiges  (pii  sont  assurcment  tr^s 
reels ;  je  les  apprcVie  liautement  au  contraire ;  mais,  quel  qu'en  soit  le 
prix,  ils  ne  vont  pas  juscpi'a  m'aveugler  au  point  tie  ne  pas  apercevoir 
d'autre  part  les  inconvntients  inherents  au  systeme  de  la  double  canali- 
sation, qui  dans  certains  cas  sont  tels  qu'ils  com|)ensent  et  au-deU  ces 
avantages. 

On  ne  peut  nier  en  cflFet  (jue  le  dedoublement  de  la  distribution, 
Tobligation  de  jwser  deux  conduitcs  au  lieu  d'une  dans  chaque  rue,  de 
ereer  deux  rcseaux  complets  avec  leui*s  acc(»ssoirt»s,  robinets,  reganls, 
ventouses,  decbarges,  etc.  ne  soit  une  complication  serieuse.  En 
doublant  le  developpement  des  conduitcs,  en  augment^mt  de  beaucoup  le 
nombre  des  appai-eils  de  distribution,  de  (!0ntr61e  et  de  surete,  on  accroit 
les  difficultes  de  Tinstallation  premiere,  et  surtout  on  creepour  I'exploita- 
tion  des  sujetions  considcnibles,  car  les  erreurs,  les  confusions,  les 
fausses  manoeuvres,  toujours  |X)ssibles,  appellent  une  surveillance  plus 
minutieuse.  L'organisation  devient  plus  complexe,  implique  une  direc- 
tion plus  attentive  et  plus  exercee.  De  sorte  que  si  Ton  trouve  des 
facilites  particuli^res  au  point  de  vue  de  I'alimentation,  par  contre  on 
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est  eontniint  d'admettre  dans  la  distribution  des  dispositions  qui  peuvent 
aiseinent  faire  j)erdre  le  benefice  qu'on  avait  cm  obtenir. 

Ces  dispositions  plus  eompliquces  ne  vont  pas  d'ailleurs  sans 
surcroit  de  depenses.  II  en  coutera  plus  assurement  pour  distribuer 
une  mcine  quantite  d'eau  an  mo>en  de  deux  conduites  qu'avec  une  seule. 
Cela  se  con<^oit  sans  peine,  et  c'est  d'autant  plus  vrai  qu*il  y  a  une  limite 
inferieure  au-dessous  de  laquelle  on  ue  saurait  descendre  dans  la  fixation 
du  diametre  des  conduites  qui  font  le  service  courant.  Toute  sujetion, 
\jo\\Xe  exigence  nouvelle  dans  Texploitation  implique  aussi  un  personnel 
plus  nombreux  ou  plus  exerce  et  des  frais  plus  considerables.  Et  il 
peut  fort  bien  arriver  aussi  que  les  economies  h  realiser  sur  Talimentation 
par  ce  dedoublement  du  service  soient  absorbees  et  au-delA  par  les 
augmentations  correspondantes  de  depenses  dans  la  distribution,  surtout 
si  Ton  tient  compte  de  la  capitalisation  des  frais  annuels. 

Enfin,  et  par-dessus  tout,  il  faut  signaler  un  inconvenient  tres 
grave  du  dedoublement  de  la  distribution,  c'est  la  confusion  possible 
entre  deux  eaux  d*inSgale  qualite.  II  n'est  pas  douteux  qu'au  point  de 
vue  de  Fhygi^ne,  et  s'il  n'est  pas  pris  de  precautions  speciales  pour  y 
^Mirer,  ce  ne  soit  une  objection  tr^s  serieuse.  Cette  consideration  est  de 
nature  a  fixer  plus  particulierement  Tattention  du  Congr^s.  Partout, 
en  effet,  ou  Ton  mettm  simultanement  les  deux  eaux  differentes  a  la 
portee  du  consommateur,  quelle  garantie  a-t-on  qu'il  saura  toujours 
faire  un  emploi  judicieux  de  Tune  ou  de  I'autre  suivant  le  cas  ?  Et,  si 
Tune  d'elles  est  nuisible  ou  tout  au  moins  suspecte,  n'y  a-t-il  pas  If^  un 
danger  tr^s  grand,  un  manque  absolu  de  securite  ?  Pretendre  le  con- 
traire  serait  se  faire  des  illusions  contre  lesquelles  s'elevait  avec  force 
et  tres  just^ment,  k  la  date  du  20  D^cerabre  1889,  le  savant  Directeur 
de  la  Revue  d'Hygiene*,  M.  le  Docteur  Vallin.  S'imaginer  qu'il 
serait  bon  de  placer  sur  cliacpie  evier,  dans  les  habitations,  deux  robinets, 
un  large  et  ^  grand  debit  fournissant  Veau  de  qualite  inferieure  pour 
la  plus  grande  partie  des  usages,  et  I'autre  tout  petit  delivrant  Veaii 
potable  presque  goutte  a  goutte,  c'est  bien  mal  connaitre  la  nature 
humaine.  "Peut-on  croii-e  que  dans  la  cuisine  par  exemple,  disait 
"  M.  VaDin,  les  domestiques  auront  lesoin  de  prendre  k  I'un  des  robinets 
"  I'eau  n^cessaire  aux  lavages  et  a  I'autre  I'eau  destinee  k  remplir  les 
**  carafes,  a  preparer  les  mets  ?  "f  Rien  ne  garantira  que,  pour  gagner 
du  temps,  on  ne  puisera  pas  bien  souvent  au  gros  robinet  de  preference 
an  petit.  C'est  aussi  meconnaitre  les  enseignements  de  la  pratique ; 
**  dans  les  casernes,  dit  encore  M.  Vallin,  quelque  soin  qu'on  prenne 
*'  d'inscrire  en  grosses  lettres  au-dessus  d'un  robinet  d'eau  de  source : 
"  eau  bonne  a  boire,  et  au-dessus  des  robinets  ou  tuyaux  desservant  les 
"  puits  :  eau  dangereuse  a  boire,  on  voit  constamment  les  soldats  gas- 
"  piller  indistinctem(»nt  la  pn?mi^re  pour  les  usages  externes  et  boire  la 
"  seconde,  surtout  si  celle-ci  est  plus  fraiche  que  Tautre  de  quelques 
"  degr^s"  ;J  et  cette  observation  est  confirmee  par  M.  Letulle  qui  nous 
apprend  que,  "  malgre  I'existence  d'une  double  canalisation  dans  les 

*  Paris.    Massou,  ^iteur. 

t  Revue  d'hygi^ne,  20  D^embre  1889,  page  1053. 

J  Kevue  d'hygi^ne,  20  D^cembre  1889,  page  1052. 
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**  liopiUuix  de  Paris,  les  serviteurs  puisent  indiff^remmeni  an   robinet 
**  (Teau  de  riviere  et  au  robinet  d*eau  de  source,*** 

Aiiisi  done  un  systeme  de  distribution  qui  met  deux  eaux,  dont 
une  de  (jualite  mediocre,  a  la  jK>rtee  des  consommateurSy  ue  presente 
|>as  les  garanties  voulues  an  |)oint  de  vue  de  la  sante  publiqiie.  X'en 
ressort-il  pas  k  Tevidence  eette  conclusion,  que  j'enon^s  d^ja  le 
27  Novembre  18H9  devant  la  Society  de  Medecine  publique  et  d'hygi^ne 
profession nelle,  a  savoir  que  "  F ideal  d*une  digtribution  d*eau  t^ett 
"  PalimentatioH  unique,  avec  uu  seul  reseau  <le  eonduites,  foumissant 
"  partout  en  abondance  une  eau  de  bonne  qualite,  pure,  salubre,  k 
**  I'abri  de  tout  soup^^'on ;  de  la  sorte,  en  quelque  point  qu*on  la  poise, 
on  n'a  pas  de  crainte  k  concevoir,  on  pent  la  consommer  sans  hesita- 
tion et  sans  arri^re  pensee."!  Et  je  crois  pouvoir  r^p^ter  ici  ce  que 
j'ocrivais  (»n  1888  :  "  Malgre  la  multiplicite  des  besoins  et  la  diversite 
"  des  conditions  parfois  contra<lictoires  qui  s'imposent  lors  de  I'eta- 
"  blissement  d'une  distribution  d'eau,  c'est  le  systeme  de  ralimentaium 
**  unique  qui  doit  6tre  onlinairement  prefcre."J 

Je  n'entends  nullement  par  lA,  je  m'empresse  de  le  declarer 
condanmer  le  systeuK*  de  bi  double  canalisation.  Mais  je  veux  le 
i*estreindre  a  son  vrai  r61e,  le  ramener  k  ce  qu'»l  <loi  ^tre,  c'ost-a-dire 
un  eocpedient,  souvent  fort  utile,  liautenu»nt  recomnian<lable  h  defaut  de 
solution  meilleure  et  capable  de  rendre  dans  certains  cas  de  precieux 
services.  J'ajouterai  qu'il  convient  plutdt  aux  grandes  villes  oil 
Talimentation  soul^ve  des  probl^mes  parfois  tr&s  anlus  et  provoque 
des  dcpcnses  enormes,  sur  lesquelles  il  permet  souvent  de  faire  des 
v'conomies  importantes ;  tandis  que,  dans  les  petites  villes,  oii  la  simpli- 
cite  la  plus  grande,  la  rusticitc  des  installations  doit  etre  la  r^gle,  il  v  a 
lieu  de  preferer  la  distribution  unique  pirce  que  les  l)esoins  v  sont 
plus  faciles  a  satisfaire,  parce  que  surtout  on  n'y  aura  jamais  la  garantie 
<rune  organisation  bien  agencee,  d*\me  administnition  s^v^re,  intelli- 
g(»nte  ct  exercce,  telle  (pi'on  pent  Tobtenir  dans  les  grandes  cites. 
Excellente  a  Paris  oii  il  seniit  absurde  a  coup  sur,  pour  I'eviter,  d'aller 
chei*cher  Teau  (ralimentation  dans  le  lac  de  Geneve  ou  celui  de  Neu- 
chatel,  tres  recommandable  encore  dans  les  villes  de  premier  et  de 
deuxieme  onli*e  oii  "  Ton  est  oblige  de  recourir  k  plusieurs  sources 
"  d'alimentation  parce  que  aucune  ne  repondrait  compl^tement  k  tons 
"  les  besoins,  dans  celles  dejh,  partiellement  desservies  oii  il  est  devenu 
"  necessaire  d'entreprendre  des  travaux  compl^mentaires,  dans  celles 
"  ou  les  eaux  qu'il  est  le  plus  facile  de  se  procurer  sont  de  quality 
"  inferieure  et  ou  Teau  pure  ne  pent  etre  obtenue  qu'i  un  prix  ^lev^,"§ 
la  double  distribution  devient  tres  mediocre  dans  les  villes  de  moindre 
importance,  absolument  irrati  on  nelle  et  detestable  dans  les  petites 
localites   "quand  on    ne   rencontre   pas  de    difficultes   extraordinaires 


*  Revue  d'hygiftne,  20  D^cembre  1889,  page  1053. 
t  Revue  d*hygidne,  20  D^embre  1889,  page  1058. 

j  Bechmann,   Salubrite  urbaine,   Distributions   d'eau,  AMainissemeDt.     Paris 
L888.     Baudry,  6diteur.     Page  24. 

§  Salubrity  urbaine,  Distributions  d'eau,  etc.     Page  24. 
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"  pour  y  fournir  en  quantite  snfRsante  de  Teau  de  quality  acceptable, 
"  ce  qui  est  le  cas  le  plus  ordinaire."*  Le  choix  entre  les  deux 
syst^mes  doit  etre  "  une  question  dVspece :  dans  chaque  cas,  suivaut 
"  les  circonstances  locales  et  les  conditions  particuli^res,  ce  n'est 
"  qu'apr^s  discussion  des  diverses  solutions  en  presence  que  Ton  pent 
"  prendre  la  meilleure  d^termination."t 

Enfin,  dans  les  grandes  villes  meines,  on  ne  doit  pas  perdre  de  vue 
le  danger  d*une  confusion  possible  entre  les  deux  eaux.  En  effet,  s'il 
n'y  a  aucun  inconvenient  h  laver  les  ruis.seaux  et  les  cours,  arroser 
les  rues  et  les  jardins,  alimenter  les  chaudi^res,  etc.,  avec  une  eau  qui, 
sans  etre  insalubre,  est  impropre  a  la  boisson,  il  faut  empecher  qu'elle 
soit  accessible  aux  habitants,  si  Ton  veut  avoir  des  garanties  suffisantes, 
une  securite  complete  an  point  de  vue  de  la  salubrite  publique,  et  ne  pa*« 
s'exposer  a  une  suspicimi  constante,  irremediable,  qui  p^serait  d'une 
mani^re  facheuse  sur  la  distribution  tout  entiere.  On  n'y  saurait 
parvenir  qu'en  interdisant  V introduction  de  Vean  non  potable  dans 
les  logements  privds.  La  double  canalisation  doit  etre  liraitee  a  la 
rue,  ne  pas  p^netrer  dans  la  maison.  "  II  convient,  disions-nous  deja 
"  en  1888,  de  ne  delivrer  dans  les  habitations  qu'une  seule  nature 
"  d'eau,  afin  d'eviter  des  confusions  inevitables  et  facheuses  pour  les 
"  usages  domestiques ;  comment  empecher  en  effet  d'une  maniere 
"  efficace  Temploi  de  Tune  des  eaux  i30ur  la  boisson  si  elles  sont  toutes 
"  deux  a  la  portee  de  la  main  ?  "J 

Le  r61e  de  Veau  de  seconde  qualite  sera  encore  assez  grand  si  on 
a  charge  d'a^ssurer  le  service  public,  qui  absorbe  k  Paris  plus  de  la 
moitie  de  la  consommation  totale,  et  le  service  industriel,  extr^meraent 
dcveloppe  dans  certaines  regions.  On  pourra  d'ailleurs,  moyennant 
des  precautions  particuli^res,  Tintroduire  en  meme  temps  que  Teau 
potable  dans  quelques  grands  etablissements,  oh  la  canalisation  sera 
etablie  k  cet  effet  dans  des  conditions  speciales  et  la  surveillance 
organisee  par  une  direction  ferme  et  severe  de  maniere  a  donner  toutes 
garanties.  Encore  conviendra-t-il,  pour  que  la  securite  y  soit  absolue, 
de  donner  aux  conduites  et  aux  orifices  fournissant  Teau  non  potable  un 
aspect  distinct  qui  les  signale  k  Tattention  generale  et  pre\nenne  les 
erreurs,  et  des  formes  telles  qu'il  soit  difficile  d'y  puiser  I'eau  pour  la 
boisson.  "A  Paris  on  a  pu  sans  inconvenient  r^el  pousser  parfois 
'^  jnsque  dans  les  maisons  la  double  canalisation,  et  il  est  beaucoup 
"  d'immeubles  pourvus  a  la  fois  de  Peau  de  sofirce  et  de  Peau  de 
**  riviere,  sans  que  la  confusion  y  soit  possible ;  grace  k  la  difference 
"  de  pression  des  deux  services.  Tune  des  deux  eaux  se  trouve 
"  forc^ment  reservee  aux  usages  des  ecuries,  remises,  cours,  etc.,  et 
"  I'autre,  atteignant  seule  les  etages  sup^rieurs,  dessert  necessairement 
"  les  cuisines,  cabinets  de  toilette,  etc."§  Mais  il  faut  considerer  ces 
cas  sp^ciaux  comme  des  exceptions,  eviter  de  las  multiplier,  et  s'ecarter 


*  Bechmanii,  Salubrite  urbaine.  Distributions  d'ean,  etc.  Page  24. 

t  BechmauD,  Salubrite  urbaine,  Distributions  d*eau,  etc.  Page  25. 
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le  luoins  j)ossible  de  la  regie  qui  proscrit  le  (le<loublement  <le  la  canali- 
sation interieure  dans  les  habitations. 

Nous  j)ensons  que  les  considerations  qui  prec^lent  jiu»tifient 
amplenient  les  conclusions  que  nous  proposons  de  soumettre  au  vote 
du  Congr»»s  et  qui  s<»raient  fornndees  comine  suit : — 

I. — Poiir  le  service  (Tean  d'une  ville  I  ideal  est  la  distribution 
uniqtie  d'eau  potable  affectee  a  tons  les  usages. 

II. — Lorsque  des  circonstances  particulieres  obligent  a  recourir  a 
Vexpedient  d'une  distribution  double  foumissant  deux  eaux  de  nature 
diff^rente,  dont  une  seule  est  potable,  par  des  canalisations  distinctes, 
il  faut  cviter  d*itendre  le  dedoublement  de  la  canalisation  dans  let 
logements  prives  oU  Peau  potable  seule  doit  Stre  mise  a  la  port^  des 
consommateurs. 
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Until  1852  the  town  of  Southampton  depended  for  its  water 
supply  upon  the  surface  drainage  from  the  Common  and  a<ljacent  lands, 
which  was  collected  and  stored  in  two  reservoirs  situated  on  the 
Common,  at  a  level  of  a]>out  60  feet  above  the  town,  and  holding 
together  5,000,000  gallons. 

A  well  and  boring  was  also  sunk  near  the  upper  of  these 
reservoirs,  with  the  object  of  obtaining  wat^r  from  the  chalk.  The 
scheme  was,  however,  a  complete  failure,  and  the  boring  was  abandoned 
at  a  depth  of  1,317  feet,  after  having  involved  an  expenditure  of  over 
20,000/.,  and  yielded  less  than  100,000  gallons  i>er  day  of  water  of 
indifferent  quality. 

A  supply  pumped  from  the  River  Itchen  was  introduced  in  1852, 
and  remained  in  use  until  1888,  when  new  works  were  established, 
drawing  a  supply  from  wells  sunk  in  the  chalk,  eight  miles  to  the  north 
of  Southampton. 

The  water  from  this  source  is  abundant  and  of  great  purity,  but 
somewhat  hard,  and  to  remove  this  hanlness  a  softening  process  ha<! 
been  adopted  with  great  success,  the  working  expenses  being  less  than 
^d.  per  1,000  gallons. 

This  water  is  delivered  partly  direct  to  the  town  and  partly  into 
reservoirs  situated  at  the  top  of  the  Common,  160  feet  above  the  town, 
and  holding  5,000,000  gallons. 

The  foregoing  constitutes  the  domestic  supply,  and  is  distributed 
throughout  the  town  in  the  usual  manner. 
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For  uiuny  yt»ars  prior  to  1888  the  water  collect e<l  from  the  drainage 
of  the  Coinmou  had  l>een  suffered  to  run  to  waste,  but  u|>on  the  new 
works  being  initiated  the  author  drew  up  a  scheme  whereby  this  water 
could  be  used  for  sanit^iry  purposes,  and  a  saving  be  effected  in  tht* 
consumption  of  that  from  the  new  works,  wliieh  had  to  l)e  pumpeil  and 
softened  at  considerable  cost. 

A  line  of  pipes  was  already  in  existence,  leailing  from  the  two  old 
reservoirs  for  some  distiince  into  the  town,  and  this  was  put  in  working 
order  and  utilised  as  the  main  supply  for  '  sanitary  *  purj>oses  from  these 
reservoii*s.  There  were  also  duplicate  mains  in  some  streets  which  were 
(juite  unnecessary,  and  these  were  severed  from  the  domestic  supply  and 
connected  with  the  sanitary  supply. 

Al)out  this  time,  too,  it  be<«me  necessary,  owing  to  the  increased 
pressure  of  water  arising  from  the  abatement  of  waste,  to  renew  the 
pijjcs  in  a  great  number  of  ^streets,  and  as  the  sanitary  supply  whs 
arranged  to  work  under  a  much  lower  pressurt*,  the  old  pipe  lines, 
instead  of  being  removed,  were  incorponited  in  the  sanitary  supply 
system ;  and  gradually,  as  tliis  work  of  renewing  mains  goes  on,  the 
sanitary  system  will  be  spread  all  over  the  town.  At  the  present  time 
there  are  nearly  seven  miles  of  such  mains,  and  over  one-third  of  the 
roa<ls  in  the  town  are  now  watered  from  this  supply. 

This  water  is  use<I  exclusively  for  public  purposes,  such  as  road 
watering,  sewer  flushing,  to  urinals  and  the  like,  no  connexions  being 
made  \vith  houses  under  anv  circumstances. 

In  very  dry  weather  it  is  found  that  the  drainage  from  the  Common 
is  insufficient  for  the  sanitary  supply,  and  to  meet  any  unusual  demand 
an  auxiliary  supply  has  l)een  estal)lished. 

The  deep  well  on  the  Common,  as  liefore  stated,  yields  from 
90,000  to  100,000  gallons  per  day,  and  this  is  pumped  up  by  hydraulic 
•'Uf^ines  working  a  set  of  well  pumps  and  ilelivered  into  the  sanitary 
reservoirs.  Power  to  drive  the  engines  is  obtained  from  the  18"  high- 
pressure  domestic  supply  main,  which  passes  close  to  the  well  on  its 
way  from  the  reservoirs  at  the  top  of  the  Conmion  to  the  town. 

An  8"  by-pass  is  fitted  to  the  18"  main,  and  the  engines  work  on  the 
by-pass.  The  water  is  admitted  at  a  pressure  of  20  lbs.  to  the  square 
inch,  and  exhausted  into  the  main  at  a  pressure  of  5  lbs.  to  the  square 
inch.  No  water  is  thereby  lost,  and  the  loss  of  pressure  in  the  main  is 
of  no  conse([uence,  tis  the  full  pn^ssure  is  more  than  is  required,  and  the 
engines  are  only  at  work  for  a  few  hours  each  day  in  dr}'  weather. 

Secondary  supplies  have  not  been  adopted  in  many  towns  in  this 
(•onntry,  and  then  chiefly  in  connexion  with  sea- water  supply  ;  but  the 
author  is  of  opinion  that  in  many  places  there  exist  supplies  which, 
altliough  unfit  for  domestic  purposes,  might  be  obtained  by  gravity  at 
little  cost,  and  by  the  judicious  use  of  existing  mains  distributed  as  a 
supply  for  sanitary  pur  looses,  as  has  been  done  in  Southampton,  at  a 
trifling  exi>ense.  One  great  benefit  whicli  arises  from  the  presence 
of  a  separate  and  cheap  supply  is  that  there  is  leijs  tendency  to  be 
.sjxaring  in  the  use  of  water  for  sanitary  purposes ;  whereas  when  the 
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water  used  for  these  purposes  lias  to  be  pumped  and  distributed  at 
considera]>le  cost,  the  great  object  of  the  authorities  is  to  reduce  the 
consumption  to  a  minimum. 
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DISCUSSION. 

Mons.  P.  A.  Maignen  said  it  appeared  that  they  were  uU  agreed  in 
thinking  that  water  must  be  pure,  and  the  question  they  were  dealing 
with  was  how  to  render  pore  that  which  was  impure.  Mr.  Binnie  had 
said  that  one  ought  to  have  a  pure  water-supply.  But  they  ought  to 
understand  what  pure  water  meant.  They  might  go  to  a  considerable 
expense  to  bring  to  a  town  what  was  called  pure  water,  and  then,  after 
the  expense  had  been  incurred,  find  that  it  was  very  impure.  For 
example,  at  a  congi'ess  in  Brussels  it  was  intended  to  fix  at  30^  per  litre  the 
qoantity  of  inorganic  matter,  namely,  lime,  to  be  tolerated  in  water.  Several 
members  of  the  congress  asked,  if  30°  were  fixed  as  the  quantity  of  lime 
in  water,  what  they  would  do  in  that  town  where  they  had  36°  ?  If  the 
Government  would  not  allow  them  to  have  that  water,  they  would  have 
no  water  at  all.  It  was  ultimately  considered  that  water  might  be 
permitted  by  the  Government  if  it  held  as  much  as  50°  of  inorganic 
matter.  He  protested,  however,  against  water  containing  that  amount  of 
calcareous  matter  in  solution  being  used.  He  had  lately  been  greatly 
struck  by  the  deleterious  influence  of  hard  water  as  a^use  of  gout  and 
of  arthritic  diseases.  The  second  point  on  which  he  desired  to  speak  was 
that  mentioned  in  the  paper  of  M.  Bechmann  and  in  the  paper  on  the 
water-supply  of  Southampton.  It  appeared  to  him  that  the  assumption 
had  been  made  that  they  could  not  purify  water,  that  it  was  absolutely 
necessary  to  have  bad  water  and  good  water.  He  thought,  however,  that 
if,  in  these  days  of  science,  they  remained  with  their  arms  crossed,  and 
declared  that  they  would  not  attempt  to  purify  water,  such  an  attitude 
was  unworthy  of  that  great  assembly.  He,  therefore,  proposed  that 
attention  should  be  drawn  to  the  mode  of  purifying  impure  water,  for  he 
held  that  it  would  be  cheaper  to  purify  the  worst  water  of  the  Thames 
and  the  worst  water  of  the  Seine,  for  the  whole  supply  of  London  and 
the  whole  supply  of  Paris,  than  to  have  a  double  canalisation  and  the 
drawbacks  attached  to  it. 

Professor  Robinson  said  he  agreed  very  strongly  with  the  remarks 
of  Mr.  Binnie  as  to  the  undesirability  of  depending  entirely  upon  the 
filtration  of  water,  inasmuch  as  the  recent  observations  of  chemists  and 
biologists  had  proved  conclusively  that  certain  organisms  were  not 
destroyed  or  arrested  by  the  passage  of  water  through  sand  per  se.  Never- 
theless, he  thought  they  ought  not  to  be  alarmists  in  what  they  said  in  that 
room.  Many  large  communities  had  taken,  and  would  in  future  take,  their 
water-supply  from  sources  which  were  practically  subject  to  slight 
pollution,  and  it  was  true  that  if  that  pollution  was  of  a  nature  to  cause 
the  conveyance  of  cholera-germs,  no  doubt  a  certain  risk  must  be  run ; 
but  they  ought  to  avoid  expressing  any  very  alarmist  views  in  that 
direction.  It  had  been  stated  that  running  streams  purified  themselves. 
That  was  true  to  a  very  large  extent ;  but  it  was  desiiable  to  bear  in 
mind  that,  in  the  metropolis,  although  they  had  a  low  death-rate,  they 
ought  not  to  attribute  it  entirely  to  the  fact  of  London  drawing  its  water- 
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supply  from  the  Thames,  for  he  believed  it  was  still  more  dae  to  the 
sanitary  precautions,  the  excellent  scavengiug  arrangements,  the  hygienic 
proTisions  made  in  the  houses  of  the  poorer  classes,  and  all  the  other 
sanitary  measures  that  were  now   so  well  recognised  as  cssentiaL     It 
ought  not,  therefore,  to  go  abroad  that  the  supply  of  wat'Cr  to  London 
from  the  Thames  was  the  only  cause  of  the  low  death-rate.     He  believed 
that  a  large  number  of  ])ersons  did  exactly  as  he  did  in  his  own  house, 
where  cisterns  had  to  be  used,  viz,,  not  to  allow  auy  water  to  be  drank 
without  its  being  filtered.    By  a  constant  supply,  one  of  the  chief  caoses 
of  mischief  would  be  obviated.    He  thought  the  question  of  intermittent 
and  constant  supply  deserved   to  be  brought  before  the   Section.    It 
ought,  in  his  opinion,  to  be  made  compulsory  that  each  house  should 
have  a  supply  of  water  without  having  to  store  it  in  cisterns.     In 
the   houses   of   the  well-to-do   and    educated  classes,   the    mischief  of 
storing  any  sort  of  water  was  well  recognised,  and  no  drinking  water 
should  be  drunk  without  passing  through  a  filter  after  coming  from 
the  cistern ;   but  amongst  the    poorer    classes,   who   form    the    larger 
number  of  the  inhabitants  of  London— those  who  lived  in  the  smaller 
houses — in  spite  of  the  precautiors  that  were  taken  by  inspectors  of 
nuisances  and  by  the  excellent  officials  acting  under  the  vestries,  the  state 
of  things  was  very  different,  and  it  was  impossible  to  over-estimate  the 
mischief  aiising  from  the  cisterns  and  stores  of  water  to  be  found  in  such 
houses.     He  had  referred  in  his  paper  to  a  subject  on  which  he  hoped 
th    Congress  would  hear  something  from  Dr.  Frankland,  viz.,  to  a  very 
interesting  experiment  made  in  America  by  the  State  Board  of  Health 
of  Massachusetts.*  lb  was  an  interesting  experiment  on  a  very  large 
scale,  extending  over  a  long  period  of  time,  and  it  showed  conclusively 
that  some  bacteria  absolutely  passed  through  sand  filters  without  any 
injury  whatever,  coming  out  perfectly  healthy,  and  active   for  future 
mischief.     He  could  confirm  what  Mr.  Binnie  had  stated,  to  the  effect 
that    sand-filtration  alone  could    not  be    relied    upon    for  the   perfect 
purification  of  water,  but  there  were  means  of  purifying  water  by  using 
a  form  of  filter  like  the  iron  filter  of  Dr.  Anderson,  and  also  several  other 
forms  of  filter.      At  all   events,  there  were   certain   compounds  which 
appeared  clearly  to  have  the  power  of  destroying  all  bacteriological  life. 
Therefore,  when  engineers  had  to  deal  with  the  filtration  of  impure  water, 
it  should  be  remembered  that  the  old  sand  filter  might  be  improved 
upon.     With  regard   to  the  duplicate  water-supply — an   impure  supply 
for  **  sanitary  "  purposes,  and  a  pure  supply  for  domestic  purposes — that 
was  an  ideal  arrangement  carried  out  successfully  at  Southampton,  and 
was  proposed  many  years  ago  by  Sir  Joseph  Bazalgette  to  be  applied  to 
Loudon,  but  the  practical  difficulties  in  the  way  caused  the  withdrawal 
of  that  schemo.    The  idea  was  an  excellent  one,  and  the  author  of  one  of 
the  French   papers  hud  laid  down  some  very  good  conclusions  on  the 
subject,  to  the  effect  that  it  was  desirable,  if  they  could,  to  use  impure 
water  where  pure  water  was  wasted :  but  he  was  afraid  that  there  were 
practical  engineering  difficulties  in  the  way  of  doing  it  on  a  large  scale 
or  in  large  towns,  and  he  thought,  therefore,  from  a  practical  point  of 
view,  that  it  was  not  capable  of  being  carried  out. 

Br.  Edward  Frankland  said  they  were  all  agreed  that  amongst  the 
conditions  necessary  for  the  maintenance  of  a  satisfactory  hygienic  con- 
dition in  towns,  a  supply  of  pure  water  was,  perhaps,  the  most  important 
of  all.  The  attention  of  hygienists  had  been  more  and  more  directed  of 
late  years  to  water,  inasmuch  as  the  guilt  of  sewer-gas  in  the  pix>pagation 
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of  epidemic  disease  had  been  more  and  more  diminished.  The  more 
nnmerons  the  investigations  that  were  made  into  the  sources  of  infection 
in  such  cases,  the  more  clearly  did  it  appear  that  the  infectious  matter 
was  not,  or  only  in  very  exceptional  cases,  capable  of  being  conveyed  by 
sewer-gas.  The  reason  was  not  far  to  seek.  The  infectious  matter,  as 
they  now  knew,  but  did  not  formerly  know,  must  be  solid,  it  was  a  living 
organism,  and  no  living  organism  could  consist  either  of  liquid  or  of  gas, 
it  must  be  solid  ;  and  numerous  and  satisfactory  experiments  had  shown 
that  it  was  with  extreme  difficulty  that  a  solid,  or,  for  that  matter,  a 
liquid,  could  be  suspended  in  the  gaseous  atmosphere  of  a  sewer.  They 
might  agitate  sewage  or  any  liquid  in  the  most  violent  way  with  atmos- 
pheric air,  and  yet  they  could  prove,  by  the  most  delicate  tests,  that  none 
of  the  liquid  was  carried  more  than  a  foot  or  two  from  the  surface.  It 
was,  however,  different  when  there  was  a  gas  generated  in  the  liquid.  The 
minute  gas  bubbles  seemed  to  have  the  effect  of  buoying  up,  like  so  many 
small  balloons,  the  particles  of  liquid  in  which  they  were  generated,  and 
if  there  were  minute  solids  like  the  spores  of  organisms  in  that  liquid,  it 
was  obvious  that  they  would  be  carried  along  with  it,  and  in  that  way,  no 
doubt,  infection  could  be  conveyed  by  means  of  the  air.  But  unless  they 
had  very  badly  constructed  sewers  in  which  the  sewage  was  undergoing 
active  fermentation,  it  was  impossible  to  conceive  that  such  an  evolution 
of  gas  as  that  would  take  place.  Indeed,  the  result  of  laboratory  experi- 
ments had  of  late  been  confirmed  by  Professor  Camelly  and  others,  who 
had  found  that  sewer-gas  was  much  freer  from  suspended  organisms  than 
the  ordinary  atmosphere  which  they  breathed.  There  was  probably  at 
that  moment  a  thousand-fold  more  organisms  in  the  air  of  the  room  in 
which  they  were  assembled  than  in  a  corresponding  quantity  of  air  in  the 
sewers  beneath  their  feet.  Their  attention  had  accordingly  l^en  directed 
more  and  more  to  liquids,  and  especially  to  water,  for  the  propagation 
of  epidemic  disease.  It  was  pretty  well  known  that  developed  bacteria 
were  lery  soon  killed  in  flowing  water,  and,  therefore,  that  those 
developed  organisms  could  not  exist  for  any  length  of  time  in  river 
water.  On  the  other  hand,  the  spores  of  bacteria  were  not  killed  by  a 
very  prolonged  contact  with  running  water ;  and  as  those  spores  were 
capable  of  development  and  were  exceedingly  small,  they  were  the 
dangerous  bodies  to  which  they  had  to  look.  Much  had  been  said  about 
the  purification  of  rivers  and  of  water-supplies  by  oxidation  ;  and  he  had 
seen  many  very  beautiful  cascades  at  water  works  by  which  it  was  sought 
to  aerate,  and  consequently  to  purify,  the  water.  He  did  not,  however, 
believe  that  those  attempts  at  purification  ha(^l  any  important  effect,  at  all 
events  in  removing  dead  organic  matter  in  solution  in  the  water ;  but  they 
certainly  could  not  have  any  effect  in  killing  the  spores  of  which  he  had 
spoken ;  and  that  those  spores  passed  through  sand  filters  the  experiments 
just  related  as  having  been  made  in  America  conclusively  showed. 
They  also  passed  through  very  great  thicknesses  of  porous  material,  such 
as  the  old  moraine  of  a  glacier.  There  was  an  experiment  upon  a  large 
scale  made  in  Switzerland,  to  which  Mr.  Binnie  had  alluded  in  his  valuable 
paper.  A  case  of  typhoid  fever  occurred  in  a  valley  called  the  Fiihler 
Thai,  separated  from  another  valley  containing  a  village  by  the  old  moraine 
of  a  glacier.  The  water  supply  of  the  village  was  derived  from  a  spring 
known  to  come  from  the  Fiihler  Thai  on  the  other  side  of  the  moraine, 
through  its  porous  material.  A  violent  outbreak  of  typhoid  fever  occurred. 
The  cause  of  it  was  very  exhaustively  investigated,  and  the  dissemination 
of  the  infective  material  by  a  patient  in  the  neighlmuring  valley  was 
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olearly  made  out.  His  clothes  were  washed  in  the  Btre*>m  which  dis- 
appeared at  a  swallow  hole  and  was  afterwards  prored  to  ftumish  the 
spring  from  which  the  village  in  the  other  valley  was  supplied.  The 
people  who  drank  the  water  from  that  spring  were  afieoted  by  typhoid 
fever,  while  those  who  had  other  sources  of  supply  escaped  entire^.  But 
the  value  of  that  demonsU*ation  consisted  in  this : — it  was  olearly  shown 
that  by  dissolving  in  the  brook  in  which  the  patient's  clothes  were  washed 
several  hundredweights  of  common  salt,  the  quantity  in  the  spring  water 
in  the  other  valley  immediately  rose  very  much.  Then  a  minilar  qnantitf 
of  flour  was  carefully  difi^nsed  in  the  water  of  the  brook,  which  again  dis- 
appeared in  the  swallow  hole,  but  did  not  atTect  in  the  slightest  degree  the 
cleamess  of  the  spring  water  which  was  distributed  in  the  village ;  con- 
clusively showing  that  a  filtration  which  was  probably  much  better  than 
any  artificial  sand  filter  failed  to  remove  the  typhoid  germs,  although  it 
was  perfectly  efieccivo  in  removing  the  minute  starch  granules  of  the 
flour.  He  desired  to  confirm  the  statement  made  by  Mr.  Binnie  that 
chemistry  could  not  tell  whether  the  water  was  free  from  zymotic  poisons. 
It  could  trace  the  history  of  the  water ;  it  could  tell,  at  all  events  in  many 
oases,  most  conclusively  whether  it  had  previously  been  contaminated  with 
sewage,  and  even  whether  that  had  been  long  ago  or  recently  ;  and  he  did 
not  think  that  even  now  they  could  rely  upon  bacteriology  as  giving  decisive 
evidence  as  to  whether  wat«r  was  infected  or  not ;  for  many  experiments 
had  been  made  in  which  waters  artificially  infected  with  typhoid  had  been 
examined,  and  the  bacteriologist  had  failed  to  find  the  typhoid-geim 
present.  It  was,  therefore,  he  thonght,  a  matter  of  precaution  at  all 
events,  to  supply  towns,  as  far  as  possible,  with  water  which  had  never 
been  contaminated  with  sewage.  As  to  the  methods  of  puiificadon,  he 
should  listen  attentively  to  the  papers  about  to  be  read  to  the  section,  hot 
he  did  not  know  at  present  of  any  certain  method  of  purification,  except 
boiling  the  water,  and  that,  he  thought,  all  engineers  would  agree  was  an 
impracticable  thing  with  water  to  be  supplied  to  a  town.  M.  Bechmann 
had  given  the  Congress  a  valuable  opinion  about  a  dual  supply,  on  whidi 
he  (Dr.  Frankland)  should  like  to  say  a  word  or  two.  As  towns  grew  in 
population  it  obviously  became  more  and  more  impossible  to  supply  to  them 
the  enormous  volumes  of  pure  water  which  they  required  if  they  were  to 
have  one  supply  only.  He  had  often  thought  of  the  possibility  of  supplying 
a  drinking  water  and  a  water  for  "  sanitary  "  and  out  of  door  purposes,  the 
two  being  kept  entirely  separate,  ^o  9aw  clearly  great  difficulties  in  the 
way  of  such  a  system.  The  mosl  r  hvious  solution  of  the  difficulty  would  be 
that  which  appeared  to  have  been  adopted  in  Southampton,  and  it  would 
be  interesting  to  know  what  were  the  relative  volumes  of  the  two  waters 
in  that  town.  But  so  for  as  he  knew,  the  simple  method  which  would  suggest 
itself  to  everybody,  that  of  having  a  supply  for  the  outside  and  another  for 
the  inside,  had  this  great  disadvantage  in  the  way  of  its  adoption,  that  the 
ouiside  water  was,  at  all  events  in  English  towns,  used  in  such  com- 
paratively small  quantities  that  it  was  hardly  worth  considering.  If  they 
were  to  supply  the  inside  wants  of  a  house  by  a  pure  water  they 
might  almost  as  well  supply  the  whole  town  with  it.  At  all  events  that 
was  the  case  with  English  towns.  But  he  was  quite  sure  it  was  very 
diflerent  in  France,  where,  as  M.  Bechmann  had  stated,  a  large  quantity 
of  outside  water  was  used  for  fountains  and  other  purposes  for  which  in 
England  it  was  not  required.  But  if  there  could  be  some  oontrivanoe  by 
which  the  water  for  *'  sanitary "  and  other  similar  purposes  could  be 
supplied  to  the  inside  of  houses  without  the  possibility  of  people  being 
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able  to  get  at  it  for  drinking,  he  thought  that  would  be  a  great  boon  to 
large  towns  like  London  and  Manchef.ter,  especially  to  London.  How 
that  was  to  be  done  he  did  not  venture  to  suggest.  It  was  an  engineering 
question,  but  he  could  not  think  that  it  was  impossible.  They  would  then 
only  require  in  London  about  one  quarter  or  perhaps  one  fifth  of  the 
present  supply  for  drinking  and  for  dietetic  purposes  generally,  the 
dietetic  water  being  kept  perfectly  separate  from  the  other,  which  latter 
might  even  be  abstracted  from  the  tidal  reaches  of  the  Thames. 

Mr.  Baldwin  Latham  said  he  did  not  at  all  dispute  Mr.  Binnie's 
ftvcts  that  in  India  the  eflects  produced  by  water-supply  were  not  very 
deleterious,  even  when  it  was  taken  from  rivers.     In  his  paper  he  had 
given  one  remarkable  instance  where  such  a  thing  had  occurred.     But  he 
believed  that  water  supplied  ibr  domestic  purposes  should  be  of   the 
greatest  purity  that  it  was  possible  to  secure.     He  was  not  an  advocate 
for  taking  water  for  the  supply  of  towns  from  impure  sources,  but  where 
there  was  no  other  source  except  that  of  a  river,  and  where  no  serious 
objections  had  been  shown  to  that  source,  it  should  not  be  discarded.    It 
was  better  to  have  that  water  than  none  at  all.     It  had  been  said  that 
they  ought  not  to  judge  of  the  health  of  London  by  its  water-supply. 
That  might  be  perfectly  true,  but,  on  the  other  hand,  if  the  London  water- 
supply  was  of  that  noxious  character  which  so  many  people   were  so 
constantly  preaching,  surely  it  would  be  shown  in  the  health  statistics  of 
the  metropolis.     What  were  the  facts  with  regard  to  those  particular 
diseases  which  were  supposed  to  be  due  to  impure  water-supplies  ?    The 
fever  death-rate  in  London  had  been  reduced  from  '  78  per  thousand  in 
1868,  to  *  15  per  thousand  in  1890,  in  other  words,  to  one  fifth.    No  doubt 
that  was  due  to  progressive  sanitary  improvements,  and  also,  probably,  to 
the  great  improvements  that  had  taken  place  in  the  establishments  of  the 
various  water  companies  with  regard  to  the  supplying  of  much  purer  water 
than  had  been  supplied  in  the  previous  years.    So  with  regard  to  the  zymotic 
death-rate  in  London,  which  in  the  last  twenty  years  had  been  reduced  by 
more  than  one-half.    Those  figures  clearly  showed  that  the  water-supply 
could  not  have  had  any  very  noxious  influence  upon  the  health  of  the  people. 
With  regard  to  the  facts  which  he  had  stated,  as  to  the  wonderful  purify- 
ing power  of  water  flowing  down  a  river  like  the  Ganges,  they  had  been 
corroborated  by  the  German  Commission  on  Cholera,  which  laboured  in 
India  for  a  long  period.  Dr.  Koch  being  one  of  its  eminent  members.    It 
was  conclusively  shown  that  this  purification  in  the  water  had  taken 
place ;  and  in  one  of  the  most  remarkable  cases  they  had  aeoribed  it  to  the 
influence  of  long  exposure  to  light.    They  had  shown,  by  experiments, 
that  many  of  the  germs  of  disease  were  absolutely  destroyed  by  such 
exposure.    Now  that  exposure  which  took  place  in  a  river  did  not  take 
place  in  underground  water ;  and  there  was  no  doubt  that  underground 
waters,  when  once  polluted,  not  being  exposed  to  the  beneficial  influence 
of  light,  would  carry  the  germinal  matter  of  disease  for  miles  under- 
ground.   One  instance  of  that  had  already  been  given.    Last  year  he  had 
to  make,  for  the  East  Riding  County  Council,  an  investigation  as  to  the 
outbreak  of  fever  in  Beverley.    Beverley  was  supplied  from  a  deep  well 
in  the  chalk.     It  had  been  subject  to  repeated  outbreaks  of  typhoid 
fever,  and  it  had  been  shown,  conclusively,  by  the  medical  oflicefs  of 
the  Local  Government  Board,  that  these  were  traceable  to  the  water- 
supply  ;  but  how  that  was  brought  about  they  had  never  been  able  clearly 
to  demonstrate.     Last  year  he  made  an  examination  of  the  district,  aftor 
an  outbreak  of  fever,  and  he  found  the  whole  of  the  sewage  of  a  village, 
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and  the  fitream  inU)  which  it  flowed,  disappearing  in  a  awallow-hole,  two 
milea  from  the  works.     Subsequent  chemical  tests,  by  the  use  of  lithia. 
showed  that  in  the  course  of  a  single  day  the  whole  of  that  sewage  must 
have  gone  through  the  ground  into  the  water-supply.    Therefore  the  fact 
was  at  once  established  that  there  was  a  direct  connexion  by  sewage 
contamination  between  that  water-supply  and  the  cases  of  typhoid  which 
had  occurred.    In  that  i*aso  the  water  travelled  more  than  two  miles  under- 
ground.     With  regard  t**  the   question  of  dual  water-supply: — If  they 
could  so  manage  the  dual  water-supply  that,  as  in  tte  case  of  South- 
ampton, they  did  not  permit  the  two  supplies  to  be  taken  into  any  one 
house,  or  give  the  opportunity  of  taking  the  dirty  andcheap  water  with  the 
pure  and  expensive  water,  it  was  all  very  well.    Even  in  London  they 
had  for  years  had  a  dual  supply.     The  New  River  Company  supplied, 
from  the  ponds  at  Hampstcad,  water  for  flusliing  sewers  and  watering 
roads,  as  distinct  from  the  domestic  supply,  and  many  other  towns  had 
also  used  water  in  that  way.     Many  seaside  towns,  for   example,  used 
se^  water  for  the  purpose  of  watering  I'oads  and   flushing  sewers.     So 
long  ac  it  was  confined  to  the  mere  question  of  dealing  with  works  which 
were  under  the  control  of  the  sanitary  authority,  there  could  be  no  objection 
whatever  to  such  a  supply,  but  the  moment  they  gave  the  consumer  an 
opportunity  of  taking  water  from  either  one  source  or  the  other,  they 
introduced  an  element  of  danger  into  the  habitations  of  the  people. 

Herr  Kuinmel  (speaking  in  German)  said  that  the  best  system  was 
to  deliver  one  quality  of  water,  but  if  that  was  not  possible,  to  deliver  to 
the  consumers  the  best  water  only.  But  besides  the  quality  of  the  water, 
they  also  had  to  consider  the  quantity  of  water  to  be  supplied  for 
domestic  purposes  at  any  hour  of  the  day  or  night,  without  interruption 
Those  who  lived  in  large  towns  at  a  distance  from  mountains  were  not 
able  to  procure  the  water  from  the  hills.  They  found  that  the  ground- 
water very  seldom  existed  in  sufficient  quantity  for  delivery  to  the 
consumers,  and  they  had  therefore  to  take  the  water  from  its  own  source. 
In  the  case  of  river  water  it  was  found  to  be  contaminated  by  many  towns 
above  their  own.  That  may  have  been  occasioned  by  sewage,  or  by  the 
superficial  introduction  of  human  excreta.  There  had  been  very  little 
alteration  in  the  construction  nnd  working  of  filter-beds  for  the  last 
40  years.  But  they  probably  might  be  able  to  introduce  a  valuable  means 
in  future.  The  presence  of  organic  matters,  which  was  formerly  the  only 
criterion  of  the  quality  of  the  water  in  the  previous  state  of  their 
knowledge,  was  not  so  important  as  the  presence  of  bacteria.  They  now 
know  that  the  bacteria  lived  on,  and  destroyed,  the  organic  matter,  and 
they  therefore  concluded  that  the  quantity  of  organic  matter  was  a 
condition  favourable  to  the  existence  of  a  large  number  of  bacteria ;  and 
that  a  trifling  quantity  was  the  condition  lor  a  small  number.  They 
ought  to  try  and  discover,  as  exactly  as  poKsible,  the  number  of  bacteria 
in  the  ordinary  and  in  the  filtered  water,  and  to  compare  the  conditions 
and  working  of  the  filters  with  regard  to  their  eff'ect  in  diminishing  that 
number.  If  possible  they  should,  at  the  same  time,  state  the  different 
kinds  of  bacteria  that  were  present.  That  was  a  very  important  but  a 
very  difficult  matter.  If  all  the  engineers  engaged  in  filtration  would 
endeavour  to  ascertain  the  best  way  of  diminishing  the  number  of  the 
diflerent  kinds  of  bacteria,  and  to  avoid  the  presence  of  more  than  from 
25  to  oO  bacteria  per  cubic  centimetre,  even  with  a  number  of  24,400  \iev 
cubic  centimetre  in  the  river  water,  he  was  sure  that  they  could  purify 
the  river  water,  polluted  by  domestic  drainage,  in  such  a  way  that  they 
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could  deliver  a  good,  |X)tabie,  and  safe  water  to  their  ciwtomcrB.  But 
then  they  must  not  believe  that  they  had  fulfilled  their  duty  when  they 
had  worked  their  filters  as  well  as  i)0fi8ible,  leaving  the  rest  to  God  and 
to  good  fortune. 

Dr.  William  Odling  said  that  if  they  took  jmre  river  water  and 
contaminated  it  purposely  with  sewage,  and  attempted  to  oxidize  that 
sewage  by  passing  a  current  of  air  through  it,  or  by  some  similar  procesB, 
they  obtained  practically  negative  results.  They  saw,  in  a  great  number 
of  cases,  that  there  was  an  absence  of  purification ;  and  the  observation  of 
that  fact,  together  with  the  non-obserration  of  facts  of  an  entirely  dirteront 
character,  had  led  some  chemists  to  maintain  that  the  self-purifying  power 
of  water  was  exceeilingly  small,  that  it  was,  in  fact,  a  negligible  quantity. 
The  facts  remained  as  they  were,  but  the  view  had  entirely  altered, 
because  it  had  been  found  that,  under  suitable  conditions,  the  oxidizing 
power  of  river  water  upon,  sewage  matter  was  simply  enormous.  It  was 
not  a  question  of  a  few  grains  or  a  few  jier-cents.,  but  of  hundreds  and 
hundreds  of  tons  of  oxygen  consumed  in  the  destruction  of  the  matter  dis- 
charged into  running  water.  That  was  a  point  that  was  admitted.  That, 
of  course,  referred  to  dead  organic  matter.  Next  came  the  (|uestion  of 
living  matter,  which  they  might  speak  of  generally  under  the  name  of 
microbes.  In  the  present  state  of  their  knowledge,  it  might  be  said  that  the 
microbes  in  the  main  existed  both  in  their  developed  form  and  in  the  form 
of  spores.  In  the  developed  form  they  n)ultiplied  with  .extraordinary 
rapidity.  In  the  form  of  s{x»res,  so  long  a^  they  continued  in  that  form, 
csch.  egg  remained  an  egg  ouly.  Then  another  fx>int  had  been  established, 
that  the  objectionable  microbes,  in  their  fully  developed  state  as  dis- 
charged  into  running  water,  could  not  exist,  could  not  multiply,  and 
rapidly  disappeared.  It  then  only  remained  a  question  of  the  sporeii.  It 
appeared  that  some  could  exist  for  a  consideralile  length  of  time  in  river 
water.  Some,  among  whom  was  Dr.  iYankland,  argued  the  quenlion  in 
this  way :  that  no  matter  what  the  extent  of  dilation,  now  and  then  an 
individual  would  chance  to  take  a  spore,  and  would  huffer  for  it.  With 
regard  to  the  chance,  it  wa«  extremely  small.  He  had  ma^le  a  calculation 
that,  if  so  many  million  Bfx>rei$  were  taken  into  the  Thames,  liay  at  Oxford^ 
the  chance  of  a  person  getting  one  of  them  at  Teddingt^iu  Lock  would  lie 
something  Lke  the  chance  of  getting  one  Biiigle  tpare  from  drinking  some 
hundreds  of  gallons  of  waUir.  That  was  a  point— he  thought  the  only  one 
—on  which  some  of  tliem  were  at  issue  with  Dr.  Fmnklaud,  whof*e  view 
was  that,  becaose  a  single  spore  put  iuUt  a  sterilized  jelly  would  alm'js^ 
certainly  develop  itself,  and  from  that  would  proceed  an  infinite  multipli- 
cation of  the  microbe,  the  same  thing  Utok  place  in  the  animal  IxmIv,  He 
(Dr.  OUingj  contended  that  all  the  evidence  went  W  show  tliat  that  was 
not  tlie  fact ;  the  animal  U>dy  liad  a  definite  power  of  preventing  Uh- 
development  of  those  objecttoiiable  microbes,  and  it  was  ouly  when  Ihcy 
amounted  to  a  quantity  beyond  that  which  th4»  animal  l^^dy  wa*  capsiyle  of 
dealing  with,  that  they  be<;ame  daugerou*.  Vvr  hi»  on-n  j^irt,  he  should 
have  no  ohjeclioii  to  taking  one  mierobe-spure  every  day  of  hi*  life, 
without  any  fear  of  liaving  hie  life  therel^y  tsUort^ned- 

The  FE«si4#At  eaid  that  he  wiif  tture  the  memberu  of  the  bection 
would  join  Lira  in  congratulationii  v>  Dr.  Odling  on  tlie  highly  interesting 
iuformauou  he  had  afford^^L 

K.  Ttorhwi»«  ujieakinj,'  in  yninn:h)  »ai<l.  he  only  wished  to  ^jffera 
wofd  or  two  in  reply  w  the  ol.»servaUons  which  had  Jjeen  made  ou  the 
fubjert  of  his  ^^mmufiii-aiM/iK     He  tkov^i  that  1*9  of »e  had  eontradidwi 
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his  first  proposition,  that  the  ideal  diKtribution  of  water  was  a  single 
distribution.  It  was  said  that  it  was  better  to  purify  water  by  filtration 
than  to  distribute  two  kinds  of  water,  but  that  was  no  contradiction  to  ibo 
proposition  he  had  put  forth.  Purification  and  filtration  were  but  the 
meailB  of  obtaining  the  distribution  of  a  single  supply.  In  opposition  to 
his  second  proposition,  it  had  1>eon  stated  that  by  renouncing  the  idea  of 
introducing  two  kinds  of  water  into  the  interior  of  houses,  he  too  much 
reduced  the  r61e  of  the  water  supplied  outside;  in  London,  for  example, 
the  great  part  of  the  consumption  was  in  the  interior  of  the  houses.  That 
objection  had  been  made  by  Dr.  Frankland.  It  should  be  remembered, 
however,  that  in  Paris  a  large  quantity  of  water  was  required  for  the 
streets,  the  public  fountains,  and  the  like,  for  what  was  known  as  the 
public  service  ;  there  was  also  a  large  quantity  required  for  industrial 
purposes,  altogether  more  than  130  litres  per  head.  With  regard  to  the 
introduction  of  a  dual  supply,  it  was  only  proposed  to  have  one  kind  of 
water  for  the  interior  of  a  house.  The  amount  of  that  ^atcr  provided 
was  140,000,000  cubic  metres  for  a  population  of  2,400,000,  amounting  to 
60  litres,  or  between  13  and  14  gallons  per  head.  That,  however,  was 
admitted  to  be  insufficient,  and  works  were  being  executed,  and  would 
probably  be  completed  in  two  yoars,  for  tl)o  supply  of  100,000  cubic  metres 
more,  in  all  240,000,000,  or  100  litres  i>er  head.  That  was  for  domestic  use 
only,  and  he  thought  that  20  gailons  per  head  was  a  very  respectable 
quantity,  and.perfcctly  sufficient  for  the  service  of  the  interior  of  houses. 

Mr.  A.  &.  Bixmie  said,  with  regard  to  the  remarks  that  had  been 
made  on  the  subject  of  the  calcareous  impurities  in  water,  he  thought 
that  the  subject  of  hard  and  soft  water  had  been  pretty  well  discussed  in 
this  country  for  many  years  past.  They  were  gradually  arriving  at  the 
conclusion  that  unless  the  water  was  excessively  hard — by  that  be  meant 
something  over  25*^  or  30*^  of  hardness — the  mere  presence  of  calcareous 
matter  in  the  water  was  not  detrimental  to  health.  On  the  other  hand, 
if  water  was  required  for  manufacturing  purposes,  the  question  of 
softness  became  absolutely  essential.  Speaking  of  water,  it  would  be 
observed  that  the  words  he  had  used  in  the  paper  were,  **  A  good  supply, 
and  a  supply  unimpeachable  on  the  question  of  purity."  A  supply  might 
be  very  good  in  the  sense  of  chemical  analysis,  but  might  not,  from  his 
point  of  view,  be  a  good  and  pure  supply.  He  always  disconnected  the 
two  things  in  his  own  mind,  because  of  the  fact  which  had  been 
emphasised  by  those  who  were  much  more  able  to  speak  on  the  subject 
than  himself,  that  chemical  analysis,  in  its  present  state,  was  not  able  to 
tell  them  the  whole  history  of  the  water.  On  the  subject  of  duplicate 
supplies  in  towns,  he  thought  that  the  matter  would  require  considerably 
more  investigation  before  the  system  could  be  applied  to  very  large 
places.  He  could  quite  understand,  in  the  case  of  Southampton,  that  the 
circumstance  of  the  old  pipes  existing  in  the  town  lent  itself  to  an 
economical  introduction  of  a  new  supply.  But  what  did  they  find  in  that 
particular  case  to  be  the  outcome  of  the  duplicate  supply?  They  found 
tha*-  the  houses  were  supplied  in  their  entirety  ;  that  the  interiors  of  the 
houses  were  supplied  with  potable  water,  water  for  washing,  and  for 
water  closets,  and  that  the  only  saving  ultimately  eflTected  by  the 
introduction  of  the  duplicate  supply  in  that  case  was  for  absolute 
•*  sanitary  "  purposes  out  of  doors,  such  as  flushing  sewers  and  urinals, 
watering  roads,  and  the  like.  So  that  he  did  not  see,  putting  it  on  that 
limited  ground,  that  there  was  much  to  bo  gained  from  a  duplicate 
supply.    On  the  other  hand,  looking  at  the  expense,  and  to  what  it  would 
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cost  for  each  hoose,  and  to  the  possible  danger  where  the  entire  snpply  was 
of  a  very  inferior  quality,  he  hardly  thought  that  the  suhject  had  been 
BuflBciently  investigated  to  warrant  them  in  pronouncing  any  decided 
opinion  upon  it.  With  regard  to  Profensor  Robinson's  remark  about  a 
constant  supply,  he  thought  they  had  all  made  up  their  minds  on  that 
subject — that  the  supply  should  be  constant.  Ho  could  not  imagine,  in 
the  year  1891,  anyone  advocating  an  intermittent  water-supply.  With 
respect  to  sand-filtration,  after  what  they  had  heard  from  thoir  friends 
the  chemists,  they  could  not,  as  engineers,  say  absolutely  that  sand- 
filtration  was  the  end  of  everything.  Mr.  Baldwin  Latham  and  himself 
appeared  to  be  very  much  at  issue  with  regard  to  the  water-snpply  of 
India.  He  was  sorry  to  differ  from  that  gentleman  in  toto.  He  had  lived 
for  six  years  in  India,  and  nothing  had  impressed  itself  upon  his  mind  so 
much  as  the  fearful  CiTect  on  the  health  of  India  produced  by  the  drinking 
of  water  from  rivers.  When  cholera,  as  it  often  did,  broke  out  in  the 
Great  llurdwar  Fair,  which  was  held  near  one  of  the  main  sources  of  the 
Ganges,  it  swept  down  the  Gangetic  valley,  and  decimated  the  people 
who  drank  the  water  in  all  directions.  It  was  a  matter  of  history,  and  it 
did  not  require  him  to  assert  the  fact  that  cholera  outbreaks  in  India 
were  clearly  traceable  all  down  the  Gangetic  valley.  They  might  take 
the  case  of  a  town  in  which  cholera  had  become  epidemic  within  the 
memory  of  man,  and  was  never  known  to  be  absent.  During  the  six 
years  previous  to  the  new  works  being  constructed,  people  had  died  to  the 
number  of  1,264  out  of  a  population  of  84,000.  They  then  introduced  the 
new  water-supply.  The  old  supply  was  obtained  from  a  reservoir  or  large 
tank,  the  water  flowing  into  which  was  derived  from  a  more  or  less 
populated  drainage  area.  The  new  works  were  Viot  very  far  distant  from 
the  town.  The  drainage  area  was  perfectly  pure.  There  was  one  village 
in  the  drainage  area  which  was  bought  up,  and  the  people  were  transferred 
to  another  district.  The  effect  in  the  first  six  years  after  the  introduction  of 
that  supply  was  to  reduce  the  total  number  of  deaths  from  cholera  to  177, 
and  of  those  deaths  they  had  every  reason  to  believe  that  a  large  proportion 
were  imported  from  the  districts  immediately  surrounding  the  city.  There 
was  no  diainage  to  complicate  the  question.  The  town  was  undrained 
before,  and  it  remained  undrained  to  the  present  day. 
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Le  docteur  Louis  dk  CsatXuy,  Conseiller  du  Conseil  general  d'hygi^ne 

publique  dti  Hongrie,  InspeeUmr  en  chef  du  service  de 

Sante  <les  Chemins  de  for  R.  d<»  TEtat  hongrois. 


J'ai  eu  rhonuour  d(»  tniiter  la  (luestion  de  Thygieue  des  chemins  de 
fer  et  d<?s  vovajreurs  dans  les  congres  int^rnationanx  de  Vienne  et 
de  Berlin. 

Mes  eonclusif)ns  furent  acc<'ptees  a  Vicmno  h  I'nnanimit^  des  voix. 
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Ltt  stH'tioii  (I'hyj^iene  dii  Coiigres  inU^ruational  di^  B<*rlin  rwonnut 
rimpoi-tanct*  de  iiies  propositions  <'t  fnt  d'avis  qu'il  sem  util<»  dc  distniUT 
U\s  theses  speeiaU's  dans  uue  prochaint*  reiiuioii. 

Je  siiis  tr^s  Ikmidmix  do  pouvoir  soumettn^  uion  ouvragf,  li»  fruit 
des  etudt's  <'t  do  IVxporioiu-o  do  32  aimoos,  an  jugt»inent  di*s  ingenieiirs  el 
des  hygieiiist(»s  do  toiitos  los  nations  rounis  on  Angl«*torn%  le  lK»reeau  et 
la  voritabh*  patrio  do  Tapplioation  do  la  vapour  ot  dos  prinoipe^  de 
I'hygieno  in\  gonond. 

L'hygiono  ties  voyagoui-s  ost  on  n'lation  direoto  avoir  cello  des 
cheinins  d(»  for  on  general ;  lo  voyagour  ne  pourm  conscTver  ?<»  sante 
si  les  institutions  dos  gnindos  voios  <lo  cireulation  ne  sont  pas  eonformes; 
aux  principos  roeonnus  de  riiygiene. 

Cos  gran<les  voies  sont  representees  sur  la  t*Tre  fenue  par  les 
chemins  do  for  ot  les  tramwavs. 

Le  M inistn*  du  Conimeree  hongrois  M .  de  Baross  introdui:«nt  le 
tarif  dos  zones,  a  augmente  le  nombre  des  voyageurs  dans  ties  propor- 
tions gigantesques ;  son  oeuvre  pliilanthropique  est  un  des  plus  utiles 
bienfaits  que  Ton  puisse  rendre  a  riuinianite ;  le  prix  mininie  des 
voyages  les  plus  eloignes  <lonne  an  plus  pauvre  la  possibilite  de  changer 
son  domicile ;  co  penny  systeino  des  voyages  est  aussi  de  grande 
importaue(»  pour  ravaneoment  des  si'ioneos,  des  aiis  et  de  I'industrie; 
il  est  facile  de  prevoir  quo  co  systenio  bienfaisant  a  toute  rhunianito  sem 
a<lopte  tot  ou  tanl  \mv  toutos  los  nations  eiviliseos. 

Mais  avee  lo  nonibro  emissant  dos  vovajjours  il  est  nec*essaire  de 
subv€»nir  aux  oxigoneos  de  lour  sjvnte  ot  do  lour  surote  en  voyage; 
il  faudm  prondiv  dos  int»suros  utiles  j)our  protegor  non  seulement  les 
voyageurs,  niais  aussi  lo  personnel  do  service  contix*  h\s  influences 
nuisiblos  do  la  locomotion  nipido  sur  los  voios  forrees. 

Les  mosuros  a  proiulro  so  i*ap|)oi*tont : — 

1.  Aux  conditions  hygieniquos  dos    Imtimonts   et  des  nioveus  de 

transpoi-t. 

2.  Aux  movons  do  socours  ot  do  siniv<»t«s:(»  on  cas  d'accidonts  et  de 

maladie  on  t<Mups  dt»  paix  comme  on  tenq)s  de  guern*. 

3.  Aux  conditions  hygienicpios  du  s(Mvico  du  pei*sonnel  employe. 

4.  A  IVniploi  d'mi  nombn^  sutiisiint  d(*  medccins  pour  le  «H*t)m"s 

des  employes  ot  dos  voyageurs. 

I. — Batiments  ?:t  moykns  de  tkanspoht. 

Tout  batiment  doit  etn*  construit  selon  les  i*egles  hygieniquos. 

II  ost  done  necessaii*e  qui*  rinsjx'ction  hygienique  des  batiments  et 
des  gan\s  soit  faite  par  le  medwin  exjiort  (pii  doit  pn»ndre  part  a  la 
commission  twhniqiU'  delegueo  loi*s  de  ron(|uete  d'(?xploitatiou  \ny\\v 
examiner  les  chemins  do  for  avant  lour  ouvorturo. 

A  cotto  o<*casion  lo  chef  <lu  soivico  <lo  siuite  ost  oblige  dVxaminer 
les  con<lit ions  hvgieni(iuos  (l«»s  l)Atimonts  do  tcmto  osp^ce,  dos  gjires  et 
dos  eaux  [wtables. 

II  ost  absolument  necessairo  (jue  romplacement  dos  gan^s  soit  as«»z 
largo;  dans  lo  cas  eontraire  lo  pTsonnol  do  sorvin*  ost  ox|>ose  aux  plus 
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gniud»   (langtM's ;  dans    les    gaivs    ctroitcs    il   y  a  toujours   bt*aucoup 
d'accitionts  causant  la  mort  et  les  graves  blessures  des  employes. 

L'encoinbrement  d(»s  employes  dans  les  bureaux  et  des  ouvriei*s 
dans  le.s  usines  est  nuisible  a  la  sante ;  tons  ees  locaux  doivent  ctre 
spwieux  et  bien  aeres. 

II  serait  utile  de  soumettn*  l(»s  plans  d(»  construction  a  I'avis  <Iu  chef 
du  sei-vice  de  sante  i)our  eviter  i\^^  fautes  eonnnises  contre  les  regies  de 
riiygiene. 

La  construction  des  wagons  doit  pres«'nter  an  voyageur  la  surete 
et  le  confort  sans  aucune  distinction  des  differentes  classes. 

Les  places  ne  jiourront  jwis  etre  etroites,  car  c»n  cc^  cas  elles  sont 
nuisibles,  surtout  aux  voyageurs  de  longu(»  route  obliges  de  rt»st4T  long- 
temps  dans  une  position  incommode. 

II  est  contraire  aux  principes  de  Thygiene  de  faire  <listiuction 
des  sieges  selon  les  classes  des  voitui*es,  car  le  voyageur  de  troisieme 
elasse  a  lx\soin  de  place  suffisante  aussi  bien  que  celui  qui,  plus  favorise 
par  le  sort,  pent  voyager  en  seconde  ou  en  premien*  elasse. 

L'utilisation  des  plm^es  est  iMirfaitement  juste  et  le  grand  noud)re 
ile  voyageurs  la  rend  inevitable,  mais  d'autre  part  il  (?st  awssi  necessaire 
de  subveuir  aux  l>esoins  du  public. 

La  ventilation,  Teclairage  et  le  chauffage  d(»s  voitui-es  exigent  aussi 
des  notions  bygieniques. 

La  ventilation  pMit  se  fain*  sans  aucune  difficulte  par  I'abaissement 
des  fenetres ;  on  pent  aussi  ecartcr  les  fenetres  dti  iQurs  chassis  pour 
eviter  tout  con  rant  <rair,  comme  j'ai  introduit  cette  methode  dans  la 
voiture  de  sauvetage,  construite  selon  mes  plans,  et  exposee  a  la  grande 
exiK)sition  d'hygi^ne  d(i  Berlin  tie  1883. 

Chaque  voiture  doit  etre  ventilee  par  Touverture  de  toutes  les 
fenetres  cinq  minuU's  avant  la  reception  des  voyageurs. 

Tout  voyageur  a  fait  Texperience  des  desagrements  causes  par  le 
defaut  de  la  ventilation  en  entrant  dans  une  voiture  chauffee  artificielle- 
meut  ou  en  ete  par  le  soleil. 

Le  chauffage  des  voitures  <»st  soumis  a  <le  grandes  difficidtes  et 
jusipi'a  present  nous  ne  connoissons  pas  une  methode  parfaite. 

Les  appareils  de  circulation  k  air  chaud,  a  vapeur  ou  a  eau  chaude  ne 
peiinettent  pas  de  temporer  convenablement  les  degres  de  chaleur  et 
sont  souvent  la  cause  cfodeurs  desagreables. 

D'autre  jmrt  les  voyageurs  n'ont  pas  Thabitude  de  se  iK)urvoir  avec 
des  habits  assez  chauils,  meme  en  hiver,  car  ils  croient  avec  raison  que 
ce  n'est  i>as  necessjiire  tlans  les  voitures  chauffees ;  en  abandonnant  la 
voiture  ils  se  refroiilissent  tres-facilement  et  sont  exposes  a  de  graves 
maladies. 

Selon  mon  experi<»nc(*  Tunique  methode  par  la<pu»lle  la  chaleur 
pent  etre  maintenu<»  et  temperee  consiste  dans  I'application  de 
foumeaux. 

L'eclainige  doit  etre  assez  fort  pour  cjue  le  voyageur  puisse  lire  sans 
aucune  difficulte,  ce  qu'on  ne  trouve  pa«  en  generid  dans  la  plus  grande 
partie  des  voitures  en  usage ;  la  lumi^re  insuffisante  gate  l(»s  yeux  des 
lis(»urs. 
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n  serait  necessain?  selon  les  exigences  de  Thygi^ne  d'employer 
partont  Tek^i'tricito  j)our  reclairage  suffisant  des  voitures. 

II  est  aiissi  de  gnuide  iniportanee  que  la  construcrtioii  d<»8  wagons 
ainoindrisse  par  sa  resistance  les  snit(»s  des  accidents,  et  jnirtout  que  les 
voyageurs  puissent  se  sauver  assez  vite  <les  dangers  pr^vus. 

Dans  ce  but  les  portes  des  wagons  doivent  ^tre  facilement  nccessibles 
et  faciles  a  ou\Tir. 

On  a  introduit  depuis  (luehiues  annees  des  wagons  avec  dos  couloirs 
lateraux,  nuinis  seulement  de  deux  |x>rtes  aux  extrcmites  des  couloirs ; 
ces  wagons  rep resen tent  les  plus  gmnds  dangers  en  cas  d'accident,  car  il 
est  impossible  d'atteindre  par  le  couloir  etroit  les  jioiies  pour  se  sauver 
et  nieme  il  est  tres-diiBcile  de  circuler,  d'entrer  ou  de  sortir  de  ces 
couloirs  nienie  (piand  il  n'y  a  pas  de  danger. 

La  plus  grande  proprete  doit  etre  niaintenu(»  dans  tons  les  wagons, 
les  reservoirs  doivent  contenir  en  etc  comnie  en  biver  une  quantity 
suffisante  d'eau  fraicbe 

En  biver  il  faut  introduire  dans  ces  reservoirs  de  la  vapeur  cbaude 
pour  enipecber  que  IVau  gel(». 

L'introduction  des  wagons-lits  est  un  grand  bienfait  pour  les 
voyageurs,  mais  il  est  k  dcsirer,  pour  des  raisons  bygieniipies,  que  les 
couloirs  latenuix  soient  plus  larges,  que;  Ton  n'applique  pas  les  lits  Tun 
au-dessus  de  Tautre,  (»t  que  les  cabinets  de  toilette  soient  partout  s^pares 
des  closets. 

Les  wagons  employes  sur  les  tramways  doivent  etre  construiti?  selon 
les  memes  regl(»s  de  Tbygiene ;  il  faut  surtout  eviter  I'encombrement 
des  voyageurs  qui  favorise  rindccence  et  tend  a  projMiger  les  maladies 
contiigieuses. 

Pour  cette  raison  il  ne  fnudra  pas  imiter  Tinstitution  des  tramways 
de  Vienne  et  de  Budapest ;  dans  ces  capitales  on  remplit  les  wagons  do 
voyageurs  siuis  le  moindre  cgard  aux  {daces  existantes;  il  faudra  done 
partout  maintenir  b*  principe  de  ne  pas  admettre  dans  les  wagons  de 
tramways  plus  de  voyageurs  (pi'il  \\\'  a  <le  sieges. 

IT. — MOYENS  DE  SATTVETAGE. 

Chaque  administnition  des  cbemins  de  fer  est  obligee  de  rendre 
possible  que  les  voyageurs  et  les  employes  blesses  ou  malade^s  puissent 
etre  pauses,  trausportes  et  secourus  sans  ancun  delai. 

II  faut  aussi  prendre  les  mesures  necessaires  pour  le  transport  de 
ceux  qui  souffrent  d(»  maladi(»s  contagieuses  et  eviter  les  dangers  aux- 
quels  les  autres  voyageurs  sains  pourraient  etre  exposes. 

Maintenant  on  op^re  le  tianspoil  des  malades  contagieux  dans  des 
coupes  separcs,  soumis  Ji  la  desinfection. 

Je  suis  d'avis  que  ni  la  separation,  ni  la  desinfection  ne  sont 
suffisantes  pour  stuivegarder  les  voyageurs  de  Tinfection. 

Pour  eviter  ce  grand  danger,  j'ai  fait  construire  en  1881  une 
voitun>  speciale  pour  le  transport  des  malades  et  des  blesses  qui  fut 
visitee  dans  tons  ses  details  a  Toecasion  de  Texposition  generale 
d'hygiene  de  Berlin  \w.y  les  Professeurs  Billroth,  Langenbeck,  et 
Esmarcb,  et  re9ut  le  grand  diplome  d'honneur. 
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Les  principes  dominants  de  la  construction  de  cette  voiture  sont  les 
siiivants : — 

{a.)  Double  usage  des  lits  mobiles  places  dans  les  wagons,  conime 
civiere  et  conmie  gite  du  inalado ;  on  pent  enlever  le  lit  avec  la  plus 
grande  facilite. 

{b.)  II  est  j)os.sible  d'installer  le  malade  on  le  blesse  dans  son  propre 
lit  transporte  dans  le  wagon. 

(c.)  La  desinfection  complete*  des  lits  transportabh^s  s*opere  sans  la 
moindre  difficult^. 

{d.)  La  voiture  ile  sanvetage  est  pourvue  de  tons  les  instruments  et 
objets  de  ptmsemeut  necessaires,  de  glace,  d'eau  chaude  et  froide,  de 
medicaments ;  dirige  an  lieu  d'accident,  le  wagon  pent  t)tre  utilise  meme 
lorsque  le  nombre  dof!^  blesses  est  grand. 

Les  chemins  de  fer  de  l*Etat  hongrois  emploient  ces  voitures  pour 
le  transport  des  malades  et  des  blesses  et  il  est  dans  Tinteret  de  la  sante 
des  voyageurs  que  des  voitures  speciales  existent  partout  pour  le 
transport  des  malades  et  des  blesses.  (La  description  et  les  plans  du 
wagon  sont  joints,  p.  12S.) 

Des  civieres  et  des  boites  de  secours  doivent  etre  presentes  a 
chaque  station,  et  chaque  train  doit  etre  muni  d*un  petit  etui  a  panscment 
contenant  aussi  quelques  medicaments  n^essaires. 

II  est  inutile  de  placer  de  grandes  boites  de  secours  dans  le  train, 
car  les  objets  contenus  sont  gates  malgre  la  meilleun*  fermetun*  par 
I'ebranlement  continuel. 

Chaque  station  doit  etn»  pour\ue  d'un  reservoir  a  glace. 

Le  personnel  des  chemins  de  fer  doit  recevoir  des  instnictions 
suffi.santes  en  tout  ce  qui  concern e  le  sauvet^ige,  et  les  pnjmiers  secours 
a  donner  aux  blesses  ou  aux  malades. 

Les  medecins  des  chemins  <le  fer  sont  obliges  de  donner  ces 
instnictions  au  personnel  et  de  suneiller  continu<*llement  le  bon  etat  de 
tons  les  appareils  de  sauvetage. 

III. — Conditions  hygi^niques  du  Service  des  chemins  de  fer. 

Dans  rinterct  des  voyageurs  comme  dans  celui  des  employes  le 
priucipe  est  a  mainteuir  que  le  service  se  fasse  sans  dangiT  pour  la  sante 
des  employes  et  sans  le  surmenage  du  personnel,  par  lequel  la  suretc  des 
voyageurs  serait  menacce  au  plus  haut  degre. 

La  longue  duree  continuelle  du  serv-ice  devient  la  cause  de  maladies 
coiporelh^s  ct  meme  d'alienations  raentales. 

II  faut  done  que  chaque  administration  de  chemin  de  fer  soit 
obligee  d'avoir  un  nombre  suffisant  d'employes,  de  maniere  que  leur 
sante  ne  soit  pas  compromise  par  le  surmenage  qui  pent  aussi  devenir 
fatal  aux  vovageurs. 

C'est  surtout  le  personnel  du  trafic  et  des  trains  (jui  ne  doit  jmus  etre 
expose  aux  consequences  fun(»stes  de  la  lassitude,  car  cVijt  la  grande 
fatigue  par  laquelle  une  grande  partie  df»s  accidents  est  causee. 

H  faut  sauvegarder  le  personnel  contre  les  intemp^ries  du  temps  et 
les  pourvoir  des  vetcnnents  corres|)oii<bints  aux  sais(ms ;  tout  vetement 
qui  emp6che  le  libre  mouvement  est  dangereux,  et  ce  sout  wv\tX«w\. V^ 
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lon«|;in»s  polisst's  ou  rwliiigoU's  <jui  Mint  ile>viiues  la  cau^jc*  de  fachcux 

Les  yt'ux  <ioiv<'iit  etn»  gardes  jmr  des  lunettes  a  verres  fouces  cuutre 
TeclHt  d<»s  champs  de  neige. 

II  est  aiissi  iieet»ssain'  (pie  eha<pie  employe  jouisse  anniiellemeot 
d'liii  eonge  de  quinze  jours. 

IV. — IjE  Service  de  Sante. 

II  faut  einploy(*r  jhmu'  le  service  de  sante  des  luedicuiH  prets  a 
ehiupie  moment  a  s4H'ourir  l(»s  mabules  et  les  blesses  du  p<.*rsonDel  et  en 
eas  d'aOeich^nt^s  l<»s  voyageurs. 

Les  intHleeins  ont  aussi  Toliligation  de  visiter  les  em[doyes  eoueemant 
leur  aptitude  \h)\\v  le  S4*rvie<»,  la  mise  en  n»traite,  les  eas  de  simulation, 
ete. ;  ils  enseignent  an  jxM'sonnel  les  elements  iX^i^  premiers  seeours  et  ils 
redigent  la  statisti(pie  medieide. 

Les  medei'ins  des  ehemins  de  fer  n<'  s'(KH?uiH'nt  done  |ni8  exclusive- 
ment  <lu  traitement  des  malades,  mais  ils  fonetionnent  aussi  comme  les 
orjjanes  de  eontrole  des  din»etions. 

II  serait  done  dans  Tinteret  des  administrations  de  donuer  a  leurs 
medcK'ins  les  menu»s  avantages  (pfaux  autres  employes. 

Mais  la  plus  gnuule  (mrtie  <les  a<lministrations  ne  suit  point  ce 
prineiiM*. 

Le  med<»ein  des  elu*mins  de  fer  a  une  ))osition  indeeise. 

II  est  regarde  en  veritable  employe  (piand  on  I'oblige  <le  rendre  des 
services,  mais  des  qu'il  est  question  de  lui  faire  les  avantages  des 
employes  eoinme  benefice  fixe,  droit  de  retraite,  etc.,  sa  situation  change 
et  il  a[)partient  aux  orgaiies  amovibles  ct  prives  des  tlroits  des  emploves. 

CetU'  position  epliemere  des  mcdwins  des  ehemins  de  fer  ne  sert 
[)oint  a  Tavantiige  du  service  de  sante. 

II  est  done  dans  Tintcret  non  seul(»m(»nt  des  medecins,  mais  aussi 
dans  celui  du  personnel,  de  <loiiner  aux  mecU»eins  la  nieme  position 
qu'aux  autres  enqdoyes,  avec  1(»  droit  travaneement  et  de  retrait<\ 

Le  service  nuMlical  est  souvent  rendu  difficile  par  le  manque  des 
moyens  de  transport ;  il  serait  done  utile  d(»  i)ourvoir  chaque  nuMleein 
employe  (Pune  dniisiue  ou  (fun  vclrwipede. 

II  est  aussi  avantageux  de  mettre  une  petite  ])harmaeie  nianuelle  a 
la  <lisposition  des  mcd<'ciiis,  eouune  c'est  intnMluit  aupres  des  ehemins  de 
fer  de  TEtat  hongrois  avec  le  meilleur  succes. 

La  direction  et  le  eontrole  du  st*rvice  de  sante  exige  un  meilecin 
expcrimente  qui  soit  dans  la  meme  jmsition  tpie  les  chefs  des  autres 
services. 

Conclusions. 

I. — II  est  necessaire  <pu»  les  plans  de  constnietion  des  batiment«  et 
des  voitures  soient  juges  au  point  de  vue  hygienique  [)ar  le  ehef  de 
service  d(^  sante  qui  devra  aussi  prendre  jmrt  k  Tcnquete  d'exploitation. 

II. — 11  faut  que  la  construction  des  voitures  soit  t<^lle  quelle 
n'empeehe  pas  les  voyageurs  de  se  sauver  en  eas  d'aeeidents ;  par 
conse(pient :  i>as  de  couloirs  lateraux  etroits,  mais  des  jiortes  faoilement 
accessibles  et  s'ouvmnt  sjins  difllieulte. 


TJflyyime  dcs  Chemiiut  defer  et  des  Voyayeurs.  125 

III. — Les  sieges  des  voitnn*!«  doivent  ^tre  ^galement  larges  et 
coinmcKies  dims  toutes  les  classes. 

IV. — II  sera  necessaire  de  transformer  et  d'anieliorer  le  ehauffage 
et  Teclairage  des  voitures. 

V. — II  lie  sera  pas  perinis  <ie  laisser  entrer  dans  les  voitures  des 
tramways  plus  de  voyageurs  qu'il  n'y  a  de  sieges. 

VI. — II  faut  construire  et  mettre  a  la  dis|)osition  du  public  des 
voitures  speciales  pour  le  transport  des  malades  et  principalement  de 
eeux  qui  sont  atteints  de  maladies  contagieuses. 

VII. — II  faut  que  cluwiue  station  soit  pourvue  d'une  boite  a  .secours, 
cl'un  brancard  et  d'un  reservoir  a  glace,  et  cliaque  train  d'un  petit  etai 
a  pansement. 

VIII. — II  faudra  eviter  soigneusement  le  suruienage  du  personnel 
et  surtout  des  employes  du  trafic ;  par  consequent  il  faudra  les  nommer 
en  nombre  suffisant ;  il  sera  utile  de  donner  tV  chaque  employe  pour  la 
restauration  de  ses  forces  sur  sa  demande  annuellement  un  cong^  de 
15  jours. 

IX.^Les  affaires  de  saute  <loivent  etre  dirig^es  par  un  medecin 
hygieniste  e.xperimente  en  (pialite  de  directeur  de  service. 

X. — Les  medecins  des  chemins  de  fer  doivent  jouir  des  droits  des 
autres  fonctionnaires,  notamment  du  droit  d'avancement  et  de  retraite. 

Si  les  directions  des  chemins  de  fer  suivent  ces  principes  proposes, 
elles  auront  tout  fait  pour  le  bien-^tre  de  leur  personnel  et  des 
voyageurs. 

Mais  le  voyageur  doit  aussi  pour^'oir  aux  exigences  de  sa  sante  et 
connaitre  les  influences  facheuses  auxquelles  il  i)eut  etre  expose,  surtout 
pendant  la  duree  d*un  long  voyage. 

Le  voyage  en  cliemin  de  fer  est  le  plus  siir  parmi  tons  les  autres 
moyens  de  locomotion ;  selon  les  resultats  d'une  st4itistique  rigoureuse 
de»  dernieres  dix  annees  il  y  a  eu  dans  la  monarchie  austro-hongroise  et 
clans  Tempire  allemand  un  cas  de  mort  sur  15  millions  et  un  cas  de 
blessure  sur  4  millions  de  voyageurs  en  chemin  de  fer. 

Le  vovage  comme  tel  est  incont^stablement  utile  a  la  sante  si  son 
mode  et  ses  con<litions  corre^spondent  a  TindiNndualite  <lu  voyageur. 

On  a  b€*aucoup  \m\e  et  ecrit  sur  les  maladies  s{)eciales  auxciuelles 
les  employes  des  chemins  de  fer  et  les  voyageurs  seraient  exposes. 

D*apres  I'experience  et  les  Etudes  de  32  annees  je  suis  en  ^tat 
d'aflirmer  que  ces  maladies  speciales,  cVst-a-dire,  causees  j>ar  l<»s  voyages 
en  chemin  de  fer,  n 'existent  pas. 

II  est  incontestable  que  le  surmenage  physique  et  intellectuel,  le 
manque  du  sommeil,  la  i>osition  inusitee  et  inconmiode  du  corps  peuvent 
devenir  les  causes  des  mala<lies  des  voyageurs,  mais  si  les  administrations 
saivent  les  principes  etablis  en  ce  qui  concerne  les  places  des  voitures  et 
le  travail  des  employes,  et  si  les  voyageurs  ne  commettent  pas  de  fautes 
hygieniques,  on  6vitera  facilement  toute  cause  de  maladie.      , 

On  ne  p«»ut  nuUement  fixer  en  general  les  i)rescriptions  valables 
sans  aucune  exception  pour  les  voyageurs,  car  il  y  a  grande  difference 
entre  le  voyageur  qui  fait  le  voyage  \yo\\v  son  plaisir  et  celui  qui  est 
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oblig^   <!<»    vovager ;    j'essHyei*ai    pourtaiit    de    donuer    aiix    voj'agfurs 
((uelquos  conseils  qui  poiirraiont  lour  etit*.  utiles  : — 

1.  II  no  faut  ))a.s  voyager  en  etat  malade  ou  in<Uspose  sans  avoir 
oousulte  le  niedtH'in ;  il  faudra  agir  do  memo  si  Ton  devient  malade 
pendant  le  voyage. 

2.  Lo  voyage  )MMidant  la  nuit  est  a  uviti^r  autant  que  possible ;  b 
nuit  est  le  temps  naturel  du  reiKJs  et  le  sommeil  <lans  les  wagons  n'est 
pas  re|)arateur  a  cause  do  rebranlement  continuel ;  si  neanmoins  ou  est 
force  d(^  voyager  [)oudant  la  nuit,  il  si»ni  utile  d'»  so  scTvir  des  wagons- 
lits  ;  en  tout  eas  il  faudni  so  del>arrassor  <l(»s  vetemeuts  et  iV^  corsages 
etroits,  et  remplaeer  les  bottes  ou  souliers  jmu*  dw-  (mntoufles  commodes, 
no  serrant  point  les  picnls. 

3.  II  m^^  faut  pas  voyager  trop  longtemps  continuellement ; 
8-10  heures  do  voyage  en  train  do  vitesse  suffisent;  la  plus  hmgiie 
duree  est  une  eaiisi*  de  lassitude  pour  la  plupart  des  voyageurs. 

4.  Pendant  le  voyage  il  faudni  obs<*rver  la  plus  grande  tem- 
perance^ en  collations  et  boissons,  si  non,  on  sem  expose  a  de  graves 
ineonvenients. 

H  senv  aussi  utib'  d'etre  en  possession  de  quelques  comestibles 
surtout  dans  b»s  ti-ains  qui  n*ont  pas  de  wagons  restaurants,  ear  le 
temps  destine  au  diner  est  en  general  tres-court  et  ran^meut  suflisant 
pour  qu'il  puisse  etn*  pris  avec  le  confort  desirable. 

5.  Ik^  vetement  doit  etre  leger  et  {U*couuno<le  a  la  saison  du 
voyage. 

Cost  mio  gran<le  fan  to  do  no  \tAs  si»  munir  en  hiver  de  v^t<»ment<» 
cbauds,  crovant  <pi(*  les  voituros  sont  assoz  cliauffees ;  il  <\st  vrai  que 
Ton  a  mromont  bosoin  du  nmnteiui  dans  la  voituro  memo,  mais  il  <^t 
d'autant  plus  utHrossain*  ou  sortaiit,  t|uand  on  t\»<t  oxjxise  a  tout^^s  los 
rigueurs  do  Tatmospberc*. 

Los  damos  d(»vront  so  passer  do  longuos  robes  pendant  le  vovago, 
car  olios  pourront  <h*vonir  la  cause  (rmridents  funestos,  en  enqiecbaut 
lo  libro  mouvomont  on  entrant  dans  la  voituro  et  aussi  on  sortant. 

0.  Si  Ton  voyjigo  l()ngtonq)s,  10-15  heures,  il  faut  donner  de  temps 
on  temps  une  position  borizontjdi^  aux  oxtremites  inferieuros;  si  h^ 
piods  sont  toujours  p(»ndants,  il  (»n  resultom  ronfluro  (rdeme. 

7.  II  no  faut  pas  lire  continuellement,  surtout  dans  les  trains  de 
vitesse ;  la  lecture  devient  tr^s-nuisiblo  aux  youx,  si  on  no  lour  donne 
pas  du  ropos  do  10-15  minutes;  Teclaimge  artificiol  n'est  convenable 
h  la  lecture  que  s*il  est  parfaitomont  sufiisant ;  le  crepuscule  dominant 
<lans  la  plupart  des  wagons  gate  los  youx  du  liseur,  et  en  general  il  no 
faudra  pas  s'occupor  d(»  lecture  si  olio  cause  le  moindre  desagremont 
aux  veux. 

II  faudra  aussi  preserver  les  youx  contre  les  etineelles  a  Taide  de 
lunettes  simples  et  contre  rt^blouissomont  cause  par  les  neiges  h  Taide 
do  lunettes  de  t-einte  foncoo. 

8.  II  fuut  bien  so  gardor  (rentror  dans  un  train  ou  de  .sortir  d'un 
train  qui  est  en  mouvomont  memo  jussez  lent,  car  une  seeousse  im- 
prevue  pout  devenir  faciU^ment  la  cause  de  la  mort  de  celui  qui 
enfreint  les  r^glements. 
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Description  de  la  voiture  d'ambulance  des  Chemins  de  fer  R.  de 

rEtat  hongrois. 

Cette  voiture,  destineo  au  tmusport  des  nmlades  <'t  des  blesses,  est 
pos^e  sur  iin  chassis  entierement  en  fer,  ii  deux  essieux,  distants  eutre 
enx  dc  6  metres.  Les  dimensions  <le  la  eaissi^  et  les  autres  parties 
exterienres  sont  analogues  a  celles  des  anciennes  voitures  a  inter- 
comiuuuieation . 

Cette  voiture  est  nuinie  k  I'une  de  ses  extreinites  seulement  et  des 

deux  cotes  de  la  voiturt*,  de  marehepieds  donnant  aeces  a  uue  platefornie 

fernie<» ;  le  soufflet  (rintercommunication  de  ee  c6t^  pent  etre  adapte 

a  la  parol  frontale  de  cette  platefonne,  taiidis  qu*a  Tautre  extreniite 

de  la  voiture  le  soufflet  d'intercommunication   est  a<iapte   dire<*tenient 

a  la  portiere  de  la  parol  frontale  de  la  caisse  meme. 

Dimensions  principales  de  la  voiture  : — 

Longueur  totale  mesur^e  entre  I'aplomb  de  buttoirs         m. 
campons  .  .  -  .    11,060 

Longueur  <le  la  plateforme  -  -  -      0,750 

Largeur  de  la  plateforme  -  -      1,910 

Longueur  de  la  caisse  -  .  .         .      9,080 

Largeur  de  la  caisse  _  -  -      3,120 

Hauteur  de  la  caisse^  -  -  -  -     2,465 

Les  installations  inteneures  de  la  voiture  sont  les  suivantes : 
De  la  plateforme  on   penetre,  jmr  une  portiere  a  deux  battants, 
dans   une  salle  partagee  dans  sa   longueur  en  4   compartuuents   dent 
3  de  2™,  100  et  un  de  0",  660  de  largeur,  s<^p«ires  entre  eux  par  des 
parois  a  hautimr  d'appui. 

Dans  chacun  des  3  premiers  coinpartinu»nts  sont  places  a  droite 
et  a  gauche,  pres  des  fenetres,  deux  lits-civi^res  du  systeme  Eckermann, 
soit  en  tout  6  lits  pour  les  malades  et  les  blesses. 

Les  compartiments  pen  vent  etre  cl6tures  jmr  de^  rideaux  fixes 
au-dessus  des  parois  de  separation. 

Dans  le  dernier  compartiment  plus  etroit  se  trouv(?  a  gauche  un 
foumeau,  et  a  droite  un  si^ge  rembourre  pour  le  garde- malade. 

Aux  parois  lat^rales  de  la  voiture  sont  fix^s  au-dessus  des  fenetres 

des  portebagages  et  une  glaciere  en  toile  est  installee  en  coutre-bas  du 
planeher  de  la  salle. 

Cette  salle  comniimique  par  une  porte  a  un  battant  avec  le 
compartiment  du  medecin  de  service;  dans  ce  compartiment,  d'une 
longueur  de  1™,  970  se  trouvent  a  droite  un  divan-lit,  dont  le  tiroir 
contieut  les  bandages  et  autres  objets  de  panseinent,  a  gauche  une 
armoire  pour  la  pbarmacie  et  les  instruments  de  chinirgie ;  enfin  une 
table  mobile  et  un  fauteuil  rembourre. 

A  gauche  du  compartiment  du  medecin  se  trouve  un  cabinet  de 
toilette  avec  water-closet  dont  le  r6servoir-a-eau  est  fixe  au  plafond  de 
la  voiture  ;  Ton  entre  dims  ce  cabinet  par  la  salle  des  mala<les. 

Chaque  jmroi  laterale  <le  la  voiture  a  4  fenetres,  dont  3  de 
chaque  c6te  pour  la  salle  des  mahwles,  la  quatrieme  a  gauche  pour  le 
compartinumt  du  medecin,  et  la  quatrieme  h.  droite  pour  le  cabinet  de 
toilette ;  les  portieres  des  parois  frontales  sont  aussi  vitrees. 
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La  salle  est  eclairee  la  nuit  par  3  lampes  a  huile  du  type 
r^glemeutaire,  fix6es  au  plafond,  et  le  coinpartiment  du  m^decin  par  deux 
lampes  a  huile  fixees  Tune  au  plafond  et  V  autre  k  la  paroi. 

La  ventilation  se  fait  par  des  glissieres  a  jour  plaeees  au-dessus 
des  fenetres  et  par  deux  ventilateurs-aspirateurs  appliques  au  plafond. 
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Since  the  revolving  purifier  for  the  treatment  of  potable  water  is 
no  novelty,  but  has  been  at  work  on  a  large  scale  at  various  places  for 
some  six  or  seven  years,  it  is  ilot  proposed  to  enter  into  any  detailed 
description  of  the  apparatus,  or  of  its  mode  of  working.  For  the  in- 
formation, however,  of  those  who  are  not  acquainted  with  the  purifier, 
a  short  account  is  necessary.  The  apparatus  consists  of  a  cylinder, 
supported  horizontally  on  two  hollow  trunnions,  of  which  one  serves  for 
the  entrance  and  the  other  for  the  exit  of  the  water.  The  cylinder 
contains  a  certain  quantity  of  metallic  iron,  in  the  form  either  of  cast- 
iron  borings,  or,  preferably,  of  scrap  iron,  such  as  punchings  from 
boiler  plates.  The  cylinder  is  kept  in  continuous  but  slow  rotation  by 
any  suitable  means,  the  iron  being  continually  lifted  up  and  showertnl 
down  through  the  passing  water  by  a  series  of  shelves  or  scoops  fix^^tA 
inside  the  shell  of  the  cylinder.  By  this  means  the  water,  as  it  flows 
through,  is  brought  thoroughly  into  contact  with  the  charge  of  iron, 
which,  in  addition,  by  its  constant  motion  and  rubbing  against  itself 
and  the  sides  of  the  cylinder,  is  kept  always  clean  and  active.  Simple 
contrivances  for  preventing  the  iron  from  being  carried  out  of  the 
cylinder  or  piled  up  at  the  outlet  end,  and  for  distributing  the  current 
of  water  over  the  whole  area,  of  the  cylinder  are  also  furnished,  but  need 
not  be  described. 

The  water  as  it  leaves  the  cylinder  appears  to  have  xmdergone  only 
one  change  of  any  importance,  viz.,  a  quantity  of  iron,  ranging  from 
one-tenth  to  one-fifth  of  a  grain  to  the  gallon  has  been  taken  up,  and 
to  get  rid  of  this  the  water  has  to  be  aerated  either  by  blowing  in  air, 
or  by  merely  allowing  it  to  flow  along  a  shallow  open  trough  ;  in  both 
cases  repose  in  a  settling  reser\'oir  is  necessary.  After  a  few  hours — 
from  two  to  six  in  most  cases,  much  less  in  some — the  greater  part  of 
the  iron  will  have  siibsided  to  the  bottom  of  the  settling  tank,  usually  as 
loose  flakes  of  iron  peroxide  associated  with  organic  matter  and  other 
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impiirittf>s,  and  tlic  wRtcr  in  then  r«ul}'  for  tiltratiun.  Iii  most  csfea  a 
rapiil  |)a.ssng<;  through  a  shnllow  layer  of  xand  is  all  that  is  reqiiirecl  to 
seitamtP  the  iron,  which  remains  us  a  fine  layer  on  the  siirfaer  of  the 
sanil,  while  tlie  water  issue*!  from  the  filter  free  from  iron,  greirily 
nnu'Iiorat4.-d  as  regards  organic  matter,  and 
praetieallv  deprive*!  of  uiicrobes. 

The  revolving  purifier  was  invented  by 

^fU^UMil'jfl   r     the  author  in  1S84-5,  to  meet  tlie  difficulties 

k^l  ^S^^iEM  3bB  whii'li  arose  in  the  worLing  of  the"spongy- 

■Xi !  I  kiJ^nMfcli  V  ''^*^"  "    ^'^'^  *■*'   ^'"^    Antwerp  waterworlu. 

Tliose   filters  which  consisted  of  a  mixture 

of  " --pongv    iron"  and  gravel,   choked  up 

gradtiallv  and  liecanie  almost  inactive,  after 

woikmg  for  three  ^eari  verj  satiHfaetorilv  ai> 

rigariNthi  pnnhcatiun  of  the  water.     They 

wire   replace*!    by   the    revolving    purifiers, 

winch  have  been  in  operation  there  ever  since 

til    ino*t    wtisfnetor}    rtsnlt^       It    is    not 

neft^san    in    this  paper   to   ripewt  the   nu- 

mt  rous  detAils  of  worknig  results  at  Antwerp, 

as  thej  have  already  been  madt  public,  but  it 

t>i  proposal  to  lay  before  the  members  of  the 

Con^resh   reMilt^  obtame<l  on    the  practical 

scale  at  other  places  during  the  past  year, 

]3oulogne  "ur  Seine  — A  puntier  with  a 
G-indi  inlet  pipe  capable  of  dealing  with 
2(X),000  gidlons  of  water  dailv,  was  erected 
last  suniiu(r  at  the  pumping  station  of  the 
Coiu|>agnic  Gtiitrale  des  Eau\  at  Boulogne- 
sur  Seine  It  was  furnished  complete  with 
filter  beilR,  and  having  vtorked  during  the 
autumn  of  1890  remains  still  in  operation. 
V<rv  e^liaustive  trials  ami  analyses  were  made 
bj  the  Compagnie  Gtuirali  des  Eaux  to  test 
the  system,  pnnciiMill>  \Mth  respect  to  the 
removal  of  bacteria,  and  of  oi^anic  matter  as 
CBtiuated  by  permanganate  of  potash.  The 
results  obtained  are  thoroughly  satisfactory, 
Gspec  ally  as  r^rds  iHictena  The  numbers 
dttirmined  in  the  autumn  of  1690  are  in- 
teresting, OS  illu.strating  tli(  iximimentfll  stage  of  the  workmg  of  the 
plant.  During  the  first  two  pi  nods  of  working,  for  which  the  average 
percentage  reduction  of  organic  matter  is  given,  the  charge  of  iron  in 
the  revolving  purifier,  originally  rather  deficient,  was  further  reduced 
by  solution  ;  during  the  third  i>eriod  ihe  charge  was  made  up  to  its  full 
weight,  and  kept  constant  by  periodical  additions  of  iron. 

Average  percentage    re<luctions   of  oi^anic  matter    estimated  by 
permanganate  of  iwtash. 
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3rd  Period. 


66  per  cent. 


The  number  of  microbes  was  on  the  average  reduced  to  50  per 
cubic  centimetre  in  all  three  periods. 

The  experiments  with  this  purifier  were  stopped  about  Christmas 
last,  and  the  Compaguie  Generale  des  £aux  ordered  plant  for  dealing 
with  the  entire  supply  from  these  waterworks ;  but  to  obtain  additional 
evidence  of  the  eflScacy  of  the  system,  the  6-inch  machine  was  started 
again  in  May  of  this  year,  and  the  first  few  sets  of  analyses  gave  the 
results  repres(»nt^  in  the  Table,  which  show  a  very  constant  and  high 
co-eflScient  of  purification  in  very  varj'ing  conditions  of  the  river,  the 
lowest  improvement,  36  per  cent.,  occurring  the  day  after  a  heavy 
rainstorm  which  washed  some?  rubbish  into  the  filters. 
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The  analyses  show  that  the  satisfaetor}'  result8  obtained  during  the 
thir  period  in  the  autumn  can  be  comddered  as  normal  under  any  cir- 
cumstances, and  that  the  Compagnie  Generate  de^  Eaux  may  look 
forward  with  confidence  to  supi>hing  a  good  potable  water  from  this 
pumping  station  as  soon  as  the  permanent  plant  has  been  set  to  work. 

It  has  been  asserted  by  critics  of  the  author's  system  that  the  qaan« 
tity  of  free  oxygen  dissolved  in  water  is  seriously  diminished  by  treatment 


^  The  nnmber  of  mierobea  here  f^^ea  mnft  becoo«idered  a«  no  more  than  a  roogb 
estimate,  because  the  eokmiet  were  obKerred  for  onlv  fix  days  inatead  of  for  fifteen — 
the  nsmd  period  of  experiment.  The  principal  object  of  the  nomerouf  trials  and 
anaijsei  made  waa  to  ascertain  the  redaction  of  organic  matter. 

I  % 
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with  iron — it  has  even  be<»n  boldly  state<l  that  the  water  is  entirely  and 
permanently  depriveci  of  its  dissolve<i  oxygen— and  that  in  consequence 
the  purified  water  has  a  flat  and  vapid  taste.  As  a  matter  of  fact,  seeing 
that  tt  thorough  aeration  of  the  water  on  leaving  the  purifier  is  essential 
for  the  complete  conversion  of  the  ferrous  siilts  into  the  ferric  form,  and 
is  always  provided  for,  the  free  oxygen,  even  if  it  were  diminished  in 
the  purifier,  is  immediately  replaced,  so  that  the  quantity  contained 
undergoes  no  very  great  diminution. 

M.  Regnani,  chemist  to  the  Compagnie  Gen^rale  des  Eaux,  reports 
that  at  Boulogne-sur-Seine  the  diminution  of  dissolved  oxygen  is  very 
trifling.  It  some  cases  it  has  even  Ix^en  found  that  the  quantity  is 
increased  after  treatment. 

In  order  to  show  that  the  purifier  system  is  really  superior  to  simple 
.sand  filtration,  careful  comparisons  of  the  relative  efficiency  of  the  two 
systems  have  been  made  in  many  places,  sometimes  using  the  same 
filters  with  and  without  the  purifiers,  sometimes  using  precisely  similar 
filters  simultaneously  under  identical  conditions.  The  figures  already 
quoted  for  Boulogne-sur-Seine  are  of  themselves  a  sufficient  proof  of 
the  efficacy  of  the  purifier  system,  the  percentage  reduction  of  about 
40  per  cent,  when  the  machine  was  working  under  not  quite  satisfactor}* 
conditions,  rising  to  60  per  cent,  when  these  conditions  were  improved. 
To  supplement  this,  the  following  figures  may  be  cjuoted : — 

At  Agra  a  machine  was  erected  caimble  of  dealing  with  50,000 
gallons  a  day.  Mr.  A.  J.  Hughes,  M.Inst.C.E.,  SujiervLsing  Engineer, 
Municipal  Works,  N.W.P.  and  Oudh,  India,  rei)orte<l  that  the  re<luc- 
tion  of  organic  matter  by  simple  sand  filtration,  at  a  speeii  of  24  gallons 
per  square  foot  (per  24  hours),  was  o7  ^ht  cent.,  and  that  the  reduction 
of  organic  matter  by  the  revolving  purifier  system,  filtering  at  a  speed  of 
36  gallons,  was  64  per  cent.,  i.e.,  12  per  cent.  l)etter  results  at  50  per  cent, 
higher  speed  of  filtration.  In  consequence  of  this  ex|)eriment,  purifiers 
have  been  er(H.*ted  to  purify  the  whole  supply  for  Agra.  Thev  have 
been  at  work  now  about  six  months,  and  are  giving  most  splendid 
results,  but  unfortunately  the  figures  havt*  not  arrivcnl  in  time  for  inser- 
tion in  this  i>aper.  Mr.  Hughes  has,  however,  stateil  that  the  albumenoid 
ammonia  is  reduced  from  0*13  to  002  pirts  \K'y  million. 

At  Monte  Video  are  three  machines  capable  of  treating  1,250,000 
gallons  daily.  The  reduction  of  organic  matter  by  simple  sand  filtra- 
tion, deduced  from  the  average  of  fourteen  analyses  extending  over 
a  month,  is  30  per  cent. ;  reduction  of  organic  matter  by  revolving 
purifier  system,  average  of  1 3  analyses,  extending  over  the  same  period, 
47  per  cent. 

In  these  cases  the  same  filters  were  used  with  and  without  the 
purifiers,  which,  if  anything,  favoured  the  simple  sand  filtration. 

At  Molesey  Lock  there  is  an  experiment  on  a  practical  scale,  con- 
sisting of  a  machine  capable  of  dealing  with  about  6,000  gallons  daily. 
It  is  at  work  purifying  Thames  water  on  the  Lock  Island.  There  are 
two  similar  filters,  one  reserved  for  simple  sand  filtration,  the  other  for 
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filtration  after  treatment  with  iron  in  the  purifier.     Average  roHullK 
obtained  during  the  autumn  of  1890: — 


Thames. 

Filtered. 

Purified 

and 
Filtere<l. 

Mean  albamenoid  ammonia  (parts  per  million) 
Mean  total  organic  matter  (Kubel  &  Tiemann 
process ;  ^ram.  per  litre)    -            -            - 
Mean  redaction  percent,  albumcnoid  ammonia 
„                    „      total  organic  matter- 
Mean  total  reduction              ... 

0087 
0-047 

0049 

0-087 
44  per  cent. 
20       „ 
82        ,i 

0039 

0081 
55  per  cent 
88       „ 

44        V 

The  system  was  worked  under  different  conditions,  some  of  which 
gave  better  purifications  than  others,  but  all  results  for  the  autumn  of 
1890  are  included  in  the  above  means. 

In  conclusion,  it  may  he  stated  again  that  the  results  quot^^l  in  the 
paper  and  the  figures  given  have  not  been  obtained  by  small  laboratory 
experiments,  but  from  installations,  some  of  a  very  large  size,  working 
continuously  under  practical  conditions ;  and,  with  the  exception  of  Agni, 
all  have  been  obtained  during  the  last  twelve  months,  and  may  iMf  re- 
garded as  corroborative  evidence  on  the  points  dcnnonstrateil  by  previous 
analyses  and  experiments  at  Antwerp  and  elsewhere.  The  quotation  of 
favourable  isolated  cases  has  been  avoided,  and  the  av(*rage  results  di*rive<l 
from  series  of  experiments  have  been  given  when*vcr  such  existcnJ. 


>  mmm  < 


The  Purification  of  Water  by  Bapid  Filtration. 

BY 

Philip  S.  Wales,  M^fdirfal  Dirwlor,  U.S.  Kavy. 


The  purification  of  watifr  \n  a  mxhy^tt  of  gr<iat  \nU*rimt  hiuI 
importance,  as  well  from  a  liygi<'nic  as  from  an  industrial  |M>iiit  of 
view.  As  the  varied  mmrtttrn  from  wbi<;h  water  is  drawn  for  tUnmmtU': 
use  are  liable,  from  either  natural  or  artifieial  imtimmf  U>  |M#llutbii 
deleterious  to  health  and  favouraiiUf  Ut  i]ui  iiiim*unimiufn  </f  di^nmm*,  it* 
purity  becomes  a  qwmium  of  yurtuiamui  iminfriHhi*4\ 

The  simple  pro<x;i«h  ^/f  fiurifi'»tM/fi  by  lunlmff^  t\m  whUh'  ttiotu^  or 
with  some  astringent  mtk^anoM  \mti  Ix^n  in  ^it^iu*  nuump^  iUt*  i  'hiii«^' 
and  other  OrieDtali^  fr*>f«  a  rtuwAAi  intrUM.  l>i«Mllaiii/fi  itt  aU/  ofli*M 
used  on  a  amaJl  tst^Mln^  <^|#<^rially  on  Uimni  Mft,  and  iu#ialily  oh  thit 
coast  of  Pern,  where  the  wat»^  ii»  ifi<|/M^iiMl4«l  with  mniun$t  nkiHit. 
Filtration  is  alt-io  a  tt^mu^pu  iiAi4h<><i  eiijpl//y4«l  in  \Uv  UimmtUM  by  iIm; 
aid  of  the  namer'/un  f<>ri/At»  </f  Altrnwi^U-  iWu^rit^  mmU^  of  \u$VfH»  |A</i'oni» 

The  yun&MiMti^M  */f  laijjj^'  t^tmhiHUu  of  WMOr  ftfr  tUfhtttlu-  ai^l 
industriid  ymytM^  *m$  ^mly  \h'  i.tli.t'Uu\  by  Un\iti  MUn    \mii»  or  by 
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s|MKMulIy  devised  machines,  tind  it  is  the  intention  of  this  paper  to  dwell 
alone  u{>on  the  latter  nietho<l,  the  characteristic  feature  of  which  is  to 
cause  the  water  to  pass  nipidly  through  the  filter  bed  under  pressure. 
This  system  is  the  one  making  the  most  rapid  strides  in  the  United 
States,  and  is  now  the  subject  of  investigation  at  the  Museum  of 
Hygiene,  Washington,  D.C. 

The  filtering  machines  are  constnicted  of  iron  cylinders  which  are 
phiced  upright  in  the  smaller  sizes  and  horizontally  in  the  larger. 

The  dimensions  of  the  cylinders  vary  in  diameter  and  length, 
according  to  the  amount  of  work  they  are  intended  to  accomplish,  that 
is  to  say,  according  to  the  quantity  of  water  required  and  the  amount 
of  foreign  matter  in  it. 

It  is  found  best  in  practice  to  restrict  the  diameter  within  10  feet, 
as  the  difficulty  in  washing  increases  rapidly  with  the  area  of  the  sand 
bed.  The  length  ranges  up  to  25  feet.  The  pipes  connect  with  the 
cylinders  in  such  a  way  that  the  water  is  let  in  upon  the  sand,  through 
which  it  filters  to  the  outlet. 

After  the  filter  bed  becomes  embarrassed  with  the  accumulated 
foreign  matter,  the  current  of  water  is  by  special  contrivance  reversed, 
so  that  it  is  passed  from  below  upwards  and  washes  out  the  impurities 
held  in  the  sand,  which  are  mostly  confined  to  the  surface,  or  at  most  to 
the  upper  two  or  three  inches,  of  the  filter  bed.  The  "  wash  "  water 
fiows,  at  the  end  of  the  operation,  very  nearly  as  pure  as  the  filtered 
water  itself. 

This  is  the  general  principle  involved  in  the  wnstniction  of  the 
filtering  machines.  In  some  of  them  the  cleansing  is  greatly  facilitated 
by  a  stirrer  or  agitator  mounted  in  the  axis  of  the  cylinder. 

The  time  required  for  cleansing  a  filter  will  depend  upon  the 
condition  of  the  water  :  if  very  muddy,  or  at  its  worst,  as  after  a  rain, 
about  one  hour ;  in  ordinary  conditions,  half  that  time. 

The  cylinders  are  sometimes  connecte<l  with  pij)es  in  such  a  way 
that  anv  one  of  a  system  of  cylinders  may  be  washed  with  filtered  water 

ar  y  w  w 

flowing  from  its  nearest  neighbour,  or  from  one  further  removed  in  the 

line. 

There  are  two  principle  tyi)es  under  which  these  machines  may  be 
classed.  In  the  first,  nothing  but  sand,  or  sand  and  charcoal  is  used 
as  a  filtering  material ;  in  the  second,  besides  a  filtering  bed  of  these 
materials,  the  water  is  treate<l  with  alum,  or  sulphate  of  aluminium  in 
definite  doses,  by  a  special  contrivance  liefore  it  reaches  the  bed.  When 
the  si\nd  is  alone  employtnl,  water,  carrying  heavy  proportions  of  fine 
silt  or  suspended  organic  matter,  is  not  entirely  clarified  as  it  is  when 
this  proportion  is  smaller.  In  such  eases  the  alum  gives  most  excellent 
results  by  massing  the  fine  particles  into  such  magnitudes  that  they  are 
obstructed  in  the  interstices  of  the  sand. 

If  the  alum  is  proi^erly  dosed,  most  of  it  will  be  caught  in  the 
filter  bed ;  but  if,  on  the  other  hand,  an  excess  is  introduced  into  the 
water,  the  amount  in  excess  in  solution  will  pass  through  the  filter 
undecomposed,   and  the   water   will   be  correspondingly  impregnated. 
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As  this  enables  the  filtratiou  to  be  done  more  thoroughly,  the  filter 
lioeessarily  becomes  sooner  clogged,  and  needs  more  frequent  washing. 

An  idea  of  the  amount  of  work  which  these  filters  may  be  called 
upon  to  perform  may  be  conveyed  by  considering  that  some  of  the 
muddy,  rapid  rivers  of  the  western  section  of  the  United  States  may, 
under  the  most  unfavourable  circumstances,  carry  as  much  as  an  ounce 
of  fine  mud  to  the  gallon  mixed  with  a  variety  of  vegetable  organisms. 

The  clarification  of  such  water,  if  taken  direct  from  the  river, 
would. embarrass  the  jfilter  too  much  for  successful  rapid  filtration; 
indeed,  water  containing  a  quarter  of  an  ounce  of  foreign  matter  to  the 
gallon,  is  a  severe  test  for  a  filter. 

In  the  first  example,  a  filter  discharging  250  gals,  per  minute  would 
be  charged  with  \b\  lbs.  of  solid  matter  in  the  same  time ;  so  tluit  the 
thickness  of  the  "  blanket "  of  mud  on  the  filter  surface  woul<l  soon 
arrest  the  How  of  water. 

In  the  experiments  carried  on  at  the  Museum  of  Hygiene,  it  was 
found  that  it  is  the  "blanket,"  or  sedimentary  layer  which  first  forms 
on  the  top  of  the  sand,  which  diminishes  the  flow  of  water  long  l>efore 
the  bed  is  ponetrate<l  to  any  extent.  This  phenomenon  was  carefully 
studied  with  the  aid  of  a  glass  mo<lel. 

It  sometimes  occurred  in  the  small  machines  of  the  capacity  of 
10  gals,  per  minute,  stopped  by  this  surface  deposit,  that  the  flow  was 
renewed  to  its  full  capacity,  by  jarring  the  l>ed  by  a  sharp  quick  blow 
upon  the  cylinder  which  dislodge<l  this  surface  stratum. 

If  the  water  is  heavily  charged  with  solid  matter  it  will  lx» 
necessary,  for  efficient  results,  to  get  rid  of  the  larger  (lortion  by 
sedimentation  .1>ef ore  passing  it  into  the  filter. 

Alum  greatly  assists  in  clarifying  heavily  chargetl  water.  Now,  as 
to  the  quantity  of  alum  needed  to  clear  up  the  water,  it  was  shown  that 
a  half  grain  to  the  gallon  will,  on  the  average,  answer  for  this  purpOMe. 

During  the  year  1h90  there  was  used  at  Atlanta,  Ga.,  wati^rworka 
02,390  lbs.  of  alum,  er|ual  to  532,166,400  grains ;  253,V5  Ihs.  per  ilay, 
ecjual  to  1,457,971  grains;  617  grains  of  alum  to  1,(XX)  plu.,  or 
A\nj  grains  per  gallon. 

In  rapid  filtration  one  sfpi^re  foot  of  filtering  surface  to  tbre<^ 
^llons  per  minat^.*  Ls  usually  alloweil.  A  filter  may  lie  lOiftaDCtf^d  with 
two  cylinders,  ea/rh  fi\i',  fefft  in  diauii4er  and  12  fe*^  long  with  a  v^\Triti% 
shaft  for  agitating  the  sand.  Ea<;li  shell  lias  a  filtmng  CH{Kn:iiy  of 
259,200  per  diem.  The  fiipes  in  a  systi^u  of  Mich  cylimbfrs  are  so 
conneetetl  that  the  washing  can  lie  il#/ne  with  filtereil  wuUrr^suui  any 
one  cylinder  may  lie  wai»bi<l  by  any  otb<rr.  In  r/cher  tyjie*  of  filUfn» 
the  washing  Ls  <lone  with  unfiltiTe^l  wati;r. 

The  saml  is  kefii  frr/m  washing  'ifit  of  tbi?  ttyXituhtn^  by  \nn(H%% 
devices.  In  th^  ^tdttmiW*  by  a  f»ini|ile  itt^rformUti  plat^ ;  in  tlwr  **l>«ipl#fjt*' 
by  an  ingenirnj^ly  i:ifUffiruin*ni  \9(ffittmU^\  iibo^*,  into  tliir  ifHtiftfuiUfua  tA 
which  pins  riKive,  U/th  U»  huM  lia/'k  th^?  tmtui  and  Ut  pr^^'^rfit  cJ#ig|^ifig ; 
in  the  "Hyatt,"  by  AuA  t/r  witi'^  j  ami  in  tlwr  *♦  lUtwtU'tt"  by  fiifrfomt^l 
nozzles.    All  tA  ihtrnn  tltevu^^  mm  fofiriil  Ui  mtttk  iiflUt'u^i\y . 
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The  space  occupied  by  filters  constructed  upon  the  principle  of 
those  in  question  would,  of  course,  vary  with  their  capacitr.  On  an 
average,  a  plant  capable  of  filtering  1,000,000  gals,  per  diem,  would 
occupy  an  area  of  about  25  feet  by  30  feet,  and  16  feet  vertically.  The 
cost  of  such  a  plant  is  between  8,000  dollars  and  10,000  dollars.  The 
expense  of  maintenance  depends  considerably  upon  the  solid  matter 
contained  in  the  water.  According  to  the  report  of  the  water  com- 
missioners of  Atlanta,  Qs.y  for  the  year  1889,  the  annual  cost  of 
maintenance  of  the  filter  plant  (capacity  3,000,000  gals,  per  day),  was 
2,093 '  39  dolkrs. 

This  system  of  rapid  filtration  is  successfully  pursued  at  many 
places  in  the  United  States,  among  others  at — 

Oakland,  Cal.,  capacity  for  24  hours  -  4,000,000  gallons. 

Atlanta,  Ga.  „  „    -  -  3,000,000       „ 

Long-Branch,  N.Y.  „  „        -  -  2,000,000       „ 

Ottumwa,  Iowa  „  „    -  -  1,500,000       „ 

Athol,  Mass.  „  „  -  1,000,000       „ 

Indeed  there  is  no  limit  to  the  quantity  of  water  that  can  be 
filtered  by  these  machines;  plans  and  propositions  having  been  sub- 
mitted to  the  City  of  Allegheny,  Pa.,  for  a  filter  plant  with  a  capacity 
of  30,000,000  gals,  per  day. 

In  many  industrial  pursuits  the  water  at  hand  is  unfit  for  the 
manufacture  of  certain  special  products,  and  has,  therefore,  to  be 
improved  and  adapte<l  to  the  purpose  by  filtration. 

In  sugar  refining  the  water  is  often  so  impure  that  it  requires 
filtration  to  adapt  it  to  this  purpose. 

At  the  Museum  of  Hygiene  at  Washington,  D.C.,  four  of  the  best 
tyi>es  of  house  filtering-machines  have  been  used  for  experimental 
purposes,  the  Duplex,  Loomis,  Hyatt,  and  Bowden.  The  Duplex 
filter  consists  of  three  cylinders,  two  charge<l  with  sand,  the  third  with 
charcoal.  The  area  of  filtering  surface  is  1^  square  feet,  and  the  depth 
of  the  bed  2  feet  5  inches.  The  flow  is  rated  at  five  gallons  per 
minute. 

After  running  for  a  tiuu*  it  beeonies  necessary  to  cleanse  the  filter; 
a  valve  is  moveil  to  either  the  right  qf  left,  by  which  motion  one  or  the 
other  of  two  pipes  will  be  in  communication  with  a  pipe  connected  with 
the  sewer  for  conveying  away  the  impurities  from  the  sand  cylinders 
during  the  process  of  washing.  This  pipe,  before  entering  the  sewer, 
has  inserteil  in  it  an  ordinary  ball  trap  with  a  glass  cup,  which  exhibits 
the  condition  of  the  water  coining  from  the  filter  during  the' operation 
of  cleansing,  and  admits  of  determining  the  moment  when  the  filter  is 
sufficiently  cleansed. 

After  the  water  has  been  running  this  way  for  a  few  minutes,  the 
sand  will  become  loosened  in  the  cylinder,  and  a  shaft  with  radial  arms 
attached  can  then  readily  be  turned  for  the  purpose  of  thoroughly 
stirring  up  the  sand  and  removing  any  adhering  particles  of  dirt  to  lie 
carried  out  with  the  cleansing  water.  ^By  returning  the  valves  to  their 
original  position  the  process  of  filtration  will  be  continued. 
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K  at  any  time  it  is  desireil  to  aerate  the  charcoal  by  a  somewhat 
similar  arrangement,  the  water  can  be  removed  from  the  charcoal  and 
air  will  take  its  place,  when  the  coal,  having  become  sufficiently  aerated, 
the  filtering  process  can  be  continued  as  before. 

Aeration  can  be  effected,  if  desired,  during  the  time  the  sand  is 
being  washed  in  the  sand  cylinders.  If  for  any  reason  it  be  found 
necessary  to  take  out  the  charcoal,  it  can  be  readily  done  by  simply 
removing  the  bonnet  from  the  cylinder,  and  scooping  the  charcoal  out, 
as  it  is  not  packed  but  lies  loosely  in  the  cylinder. 

When  it  is  desirable  to  use  alum  the  slightest  trace  of  it  is 
introduced  into  the  water  as  it  passes  in. 

The  "  Loomis "  and  "  Hyatt  '*  house  filters  are  single  cylinder 
machines. 

An  alum  tank  can  be  connected  with  the  main  inlet  pipe  at  a 
convenient  point,  to  dose  the  water  as  required ;  a  small  valve  at  the  top 
of  the  alum  tank  controlling  the  alum  supply. 

The  "  Bowden  "  filter  is  a  doubled-chambered  cvlinder,  one  above 
the  other,  filled  with  sand,  so  arranged  that  the  filtered  water  from  one 
can  be  used  to  wash  out  the  other ;  and,  after  washing,  both  chambers 
are  used  for  filtration.  An  alum  chamber  is  attached  which  can  be 
used  when  required. 

The  question  will  now  naturally  be  asked,  what  effect  has  filtration 
on  the  purification  of  water  from  a  chemical  and  biological  standpoint  ? 

In  this  paper  we  cannot  discuss  it  at  length  (the  final  report  of 
our  investigations  will  do  this),  so  we  purposely  omit  all  tabulated 
records,  and  give  briefly  some  of  the  results  we  have  obtained,  which 
are  of  positive  value.  The  albumenoid  ammonia  is  reduced  on  an 
average  by  about  69^  per  cent. ;  this  is  the  average  of  the  four  filters, 
and  shows  that  filtration  has  a  marked  effect  in  removing  organic 
matter. 

The  free  ammonia  is  frequently  increased ;  this  of  course,  is  readily 
understood  by  the  breaking  up  of  the  albumenoid  ammonia.  When 
ammonium  alum  is  used  as  a  coagulant,  this  is  markedly  the  case,  and 
should  be  borne  in  mind  when  estimating  the  value  of  a  filter. 

The  nitrites  and  nitrates  are  occasionally  reduced,  and  in  some  cases 
increased,  but  in  rapid  filtration  an  increase  would  not  be  expected,  as 
very  little  time  is  allowed  for  oxidation  to  take  place  in  the  organic 
matter.  The  chlorine  Ls  not  appreciably  effected,  but  the  amount  in  the 
water  we  have  been  working  on  is  so  small  (1*7)  that  more  extendeil 
investigations  are  require<l  to  determine  the  question.  • 

The  hardness  is  reduced  about  1  per  cent.,  but  our  observations  were 
made  on  the  Potomac  water,  which  is  very  soft  (67  parts  per  million). 
With  waters  of  a  higher  degree  of  hanlness,  filtration  might  make  a 
greater  reduction.  The  suspended  matter  is  reduced  50  per  cent. ;  the 
Potomac,  when  turbid,  carries  a  large  amount  of  fine  particles  of 
silicious  matter  which  (without  the  use  of  a  coagulant)  even  the  finest 
filter  paper  fails  to  remove ;  only  asbestos  finely  packed  will  clear  it, 
and  then  the  filtration  is  too  slow  for  any  practical  use. 
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The  mattxT  in  solution  is  slightly  reduced,  the  amount  is  in- 
significant, but  is  all  that  can  be  expected.  The  non -coagulated  alum 
used  in  the  filters  pass<»s  through  unclianged  ('42  grains  per  gal.  was 
rei'overed  from  these  filters,  or  7*25  i>arts  per  million). 

The  filters  remove  98  per  cent,  of  the  micro-organismSy  as  was  found 
by  direct  exi)eriments  in  plate  culture.  It  is  not  expected  that  any  filter 
can  Ikj  germ-proof.     Spores  readily  passed  through  the  filtering  material. 


ITeber  die  Wirktmg  der  Electricitat  anf  die  snspendirten  tind 

gelosten  Stoffe  der  Abwasser. 

vox 
Dr.  Claudio  Fermi,  aus  dem  hygienischen  Institut  in  Munehen. 


Angeivgt  durch  das  von  William  Webster  angegebene  Verfahren, 
mittelst  der  Electricitat  Abwasser  zu  reinigen,  st^illtc  .ich  eine  Reihe  von 
Versuch(»n  iiber  die  Wirkung  des  electrischen  Stromes  auf  die  in  den 
Abwassern  suspcndirt^n  und  gelosten  StoflFe,  sowie  auf  die  darin 
vorkommenden  Pilze  in  dem  unter  Leitung  von  Prof.  Emmerich 
st<?henden  bacteriologischen  Laboratorium  des  hygienischen  Instituts  in 
Miinchen  an. 

Ich  setzte  mir  folgenden  Plan  fur  die  Versuche  fest  :— 

1.  Durch  Vorversuche  einigermassen  die  Art  der  Electroden,  die 
Stronistarke  und  <lie  Dauer  der  Ein wirkung  der  letzteren  zu  liestimmen, 
<lie  geeignet  ist,  um  eine  gewisse  Menge  Wassers  zu  reinigen. 

2.  Einwirkung  des  electrisc*hen  Stromes  auf  das  Abwasser,  ver- 
glichen  mit  der  des  Kalkes  (1  7o)- 

3.  Einwirkung  des  electrischen  Stromes  auf  die  in  <len  Abwas.sem 
f^elOsten  Stoffe  allein. 

1.  Einwirkung  des  electrischen  Stromes  auf  verschiedene  im 
Wjisser  losliche  Stoffe,  wie  Oxalsaui-e,  Weinsaure,  Rohr-  und 
Traubenzucker,  NHj,  Harnstoff,  Sali)etersaure  etc. 

Die  Electrisirung  der  Flussigkeiten  wurde  in  der  electrotechni«cheu 
Versuchsstation  in  Miinchen  unter  Leitung  des  Herm  Privatdocenten 
Dr.  C.  L.  Weber  ausgefUhrt. 

Die  Versuche  wurtlen  stets  mit  je  1  Liter  Flilssigkeit  ausgefiihrt. 

Den  electrischen  Strom  lieferte  eine  Dynamomaschine.  resp,  Accumu- 
latoreu ;  er  wurtle  stcts  genau  gemesst^n  und  durch  einen  Widerstands- 
i^egulator  bestandig  auf  constanter  Starke  erhalten. 

Die  Stromstarke  variirte  von  05-2  Amixire.  Die  Entfemung  der 
Electro<len  von  eiuander  betrug  5  cm. 

Bei  den  Versuchen,  auf  <leren  llesultat  es  in  erster  Linie  ankam, 
wurden  als  Electroden  EisenplattiMi  von  80  qcm.  Oberflache  ange- 
wandt. 
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Kurz  ziisammengefasst  wareu  die  Ergebnisse  etwa  folgende  : — 

1.  Bei  Anwentlung  eiserner  Flatten  von  80  qcm.  Oberfiache  als 
Electroden  ist  die  Wirkung  des  electrischen  Stromes  auf  das  Wasser 
viel  starker  als  bei  Anwendung  solehor  von  40-20  qcm.,  oder  solcher  aus 
Kupfer,  Kolile  oder  Platin. 

2.  Je  starker  der  Strom,  je  grOsser  die  Oberfiache  der  Electroden 
ist,  und  je  langer  die  Eleetrisirung  protrahirt  wird,  desto  schneller  und 
vollkommener  geht  im  Allgemeiuen  die  Keinigung  des  Wassers  vor 
sich.  Die  organischen  Substanzen  in  1  Liter  Wasser  konuten  durcb 
einstiindige  Einwirkung  eines  electrischen  Stromes  von  0*5-1  Ampere 
und  bei  Anwendung  flacher  eiserner  Electroden  von  80  qcm.  Oberfiache 
und  5  cm.  Abstand  von  oinander  bis  zu  ^  reducirt  werden.  Die  Zahl 
der  Pilze  wurde  dabei  um  das  50-lOOfache  verringert. 

Immerhin  war  die  reinigende  Wirkung  eines  Stromes  von  042 
Ampere  auf  1  Liter  Kanal wasser,  eine  Stunde  lang  fortgesetzt,  geringer 
als  bei  Zusatz  von  1  °l^  Kalk.  Durch  Kalkzusatz  wurde  das  Wasser 
vollkommen  steril  und  blieb  es  aueh  nach  48  Stunden,  wahrend  im 
electrisirten  Wasser  nach  dieser  Zeit  die  Anzahl  der  Pilze  wieder  um 
das  funffache  zugenommen  hatte. 

3.  Die  starkere  Wirkung  des  electrischen  Stromes  bei  Anwendung 
eiserner  Electroden  mit  breiterer  Oberfiache  kommt  nicht  durch  eine 
grOssere  ausgeschiedene  Eisenmenge  zu  Stande,  indem  im  Allgemeinen 
bei  grOsseron  Electroden  weniger  Eisen  ausgaschieden  wird  als  bei 
kleineren,  da  im  ersteren  Falle  die  Electrolyse  regelmassiger  verlauft 
und  augenscheinlich  an  der  negativen  Electrode  ebenso  viel  Eisen 
niedergeschlagen  wird,  als  sich  an  der  positiven  lOst,  wahrend  im 
letzten  Falle  bei  grosserer  Stromdichte  kein  coharenter  Niederschlag  an 
der  negativen  Electro<le  entsteht ;  die  an  der  positiven  ausgeschiedene 
Eisenmenge  verbleibt  daher  gr5sstenteiLs  in  der  Fliissigkeit. 

4.  Schwache  Strome,  wie  z.  B.  von  0063  Ampere,  gaben  auch  bei 
langerer  Einwirkung  (bis  zu  5  Stunden)  keine  befriedigenden  Resultate. 

5.  Im  Gegensatz  zu  den  meisten  bekannten  chemischen  Reinigungs- 
mitteln  werden  durch  den  electrischen  Strom  auch  einige  oxydable 
organische  Stoffe  in  ihrer  Menge  reducirt.  Die  gelOsten  Stoffe  des 
Kanalwassers  konnten  bis  zur  Halfte  reducirt  werden. 

G.  Oxalsaure  in  0*2  %3  Concentration  wurde  durch  einstiindige 
Einwirkung  eines  Stromes  =  055  Ampere  bis  zu  |  oxydirt. 

7.  Weinsaure,  ebenfalls  in  0*2  °/qq  Concentration  und  ohne  An- 
wesenheit  von  Chloriden  wurde  durch  einstiindige  Einwirkung  eines 
Stromes  =  0*60  Ampere  bis  zum  SOfachen  oxydirt. 

Nahm  man  dieselbe  Saure  in  starkerer  Concentration,  z.  B.  10  °/qq, 
60  entstand  auch  bei  Anwesenheit  von  NaCl  und  bei  Anwendung 
starkerer  StrOme  (2  Ampere)  keine  Oxydation.  Die  Saure  wurde  nur 
teilweise  neutral  isirt. 

8.  Rohr-  und  Traubenzucker  in  schwacheren  wie  in  starkeren 
Losungen,  mit  und  ohne  Zusatz  von  Chloriden,  wurden  auch  bei 
Anwendung  sehr  starker  StrOme  (2  Ampere)  nicht  reducirt.  Im 
Gegenteil  wurde  hie  und  da  bei  der  Titrirung  mittels  der  Chamaleon- 
oder  der  Fehling'schen  L5sung  eine  geringe  Zunahme  beobachtet. 
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9.  Dureh  Kochen  der  filtrirten  Abw&sser  mit  Kalk  nahiuen  ^ 
gelosten  Stoffo  ((lurch  Spaltungen)  an  Menge  zu. 

10.  Der  ZusHtz  von  XaCl  l)egunstigte  dureh  Entwieklung  von 
freiem  Chlor  wosentlich  die  Oxydation  einiger  organischer  Sub»tanzeD 
und  die  ZerstOning  dor  Pilze. 

1 1 .  Auf  eine  AnmioniuinehloridlOsung  (0*0786  ^J^  wurde  dureh 
die  einstiindige  Einwirkung  eines  Stromes  =  1*1  Ampere  keine 
Wirkung  des  cjlectrisehen  Stromes  constatirt. 

12.  Auch  auf  eine  2  **/ooig<*  HarnstofflOsung  war  keine  Einwirkung 
nachweisbar. 

13.  Die  8ali)etrige  Saure  wurde  oxydirt.  In  einer  0*0406  ^j^ 
salpetrigsaiiren  KalilOaung  war  nach  der  einstiindigen  Electrisining 
bei  Anwendung  eines  Stromes  =12  Ampere  keine  8al[)etrige  Saure 
mehr  nachzuweisen,  wohl  aber  Ammoniak.  Von  Salpetersaure  war 
keine  Spur  zu  finden. 

14.  Das  Wesen  dor  Wirkung  ist  ein  physikalischer  und  ein  chemi- 
scher  Process.  Dureh  die  Fallung  des  Eisenoxydul  hydrals  nemlich  und 
durch  die  Gasentwicklung  werden  die  susi>endirten  Stoffe  teils  niederge- 
schlagen,  teils  an  der  Oberflache  der  Flussigkeit  angesammelt,  und  es 
entst^^hon  durch  die  Wirkung  des  electri.schcn  Stromes  selbst  maunigfal- 
tige  Zersetzungen,  bei  welchen  NHg,  Sauerstoff  und  Chlor  gebildet 
werden.  Durch  den  SauerstofiF  und  das  Chlor  kOnnen  leicht  oxvdahle 
organische  StofFe  oxydirt  werden. 

15.  Die  Pilze  werden  durch  die  Einwirkung  des  electrischen 
Stromes  wie  alle  andereu  sus[)endirtt'U  Stoffe  niedergeschlagen.  Jedoch 
kounte  bei  Gegenwait  von  freiem  Chlor  auch  eine  Zerst^rung  derselben 
zu  Staude  kommen. 


The  Water  Supply  of  Maritime  Towns. 

BY 

Edward  F.  Willoughby,  M.D.  (Lond.). 


The  general  depression  of  th(i  water  l(;vel  throughout  the  basin  of 
the  lower  Thames  which,  as  seen  in  deej)  wells,  has  amounted  to  not  less 
than  20  feet  in  the  last  20  yeiirs,  affords  incontei^table  evidence  of  the 
fact  tliat  the  water  companies  of  London  and  the  neighbouring  towns 
have  long  been  ttl)stracting  from  the  land  a  volume  of  water  greater  than 
that  iwrtion  of  the  rainfall  which,  pTcolating  to  the  de(»i>er  beds,  serves 
to  maintain  the  natunvl  underground  storage;  that  we  are,  in  fact, 
drawing  on  our  capital,  which  is  visibly  shrinking,  and  that  this  annual 
excess  of  expenditure  over  receipts  must,  sooner  or  later,  end  in  bank- 
ruptcy ;  in  other  words,  that  the  lowering  of  the  ground- water,  and  the 
drying  up  of  the  streams,  alr(»ady  re<luced  in   number  an<l  volume,  will, 
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if  continued  long  enough,  convert  what  are  as  yet  fertile  arable  and 
pasture  lands  into  little  better  than  a  desert ;  while  schemes  for  satisfying 
the  increasing  demands  of  the  metropolis,  or  for  obtaining  a  purer  supply 
than  that  provided  by  the  Thames  and  Lee,  which  involve  the  extension 
of  deep  borings  into  the  underlying  eocene  or  cretaceous  beds,  or  in- 
tercepting the  tributaries  of  the  Thames  nearer  to  their  origins,  can  only 
have  the  effect  of  hastening  the  catastrophe,  and  stand  self -condemned. 

These  considerations  have  suggested  to  me  an  essential  difference  in 
the  conditions  of  maritime  and  of  inland  towns,  which,  though  it  has,  so 
far  as  I  can  learn,  escaped  the  attention  of  engineers,  has  an  important 
bearing  on  the  questions  alike  of  water  supply  and  of  sewage  disposal. 
By  maritime  towns  I  mean  not  only  those  immediately  on  the  sea  coast 
or  on  estuaries,  as  Brighton,  Plymouth,  Liverpool,  Hull,  and  Glasgow, 
but  all  such  as  are  situated  on  tidal  reaches,  as  London  and  Bristol,  or — 
like  Paris  and  Manchester — on  points  in  the  course  of  rivers  where 
they  have  ceased  to  act  as  irrigators  of  the  valleys  through  which 
they  flow. 

In  the  case  of  an  inland  town  every  drop  of  water  withdrawn  from 
the  land,  whether  before  its  absorption  by  means  of  catchment 
reservoirs  and  the  impounding  of  upland  streams,  or  afterwards  by 
pumping  from  wells  and  rivers,  is,  save  under  exceptional  circum- 
stances, sooner  or  later  returned,  directly  or  indirectly,  to  the  land, 
feeding  the  rivers  that,  in  their  course  to  the  sea,  water  the  intervening 
country.  I  do  not  ignore  the  question  of  the  pollution  of  rivers,  for  I 
maintain  that  sewage  should  everywhere  be  treated  in  the  only  satisfactory 
manner,  viz.,  by  intermittent  filti-ation  through  the  soil,  when  the 
effluent  does  not  appreciably  deteriorate  the  river  into  which  it  is 
discharged,  while  the  full  utilization  of  the  fertilizing  matters  of  the 
sewage,  as  well  as  of  the  water  itself,  is  achieved.  Indeed,  if,  as  at 
Berlin  and  Konigsberg,  the  sewage  is  distributed  over  a  wide  extent  of 
poor,  light  soil,  and  reaches  the  river  or  sea  only  after  having  undergone 
the  most  complete  utilization  and  purification  possible,  the  benefit  to  the 
land  from  an  economic,  and  to  the  population  from  a  hygienic  stand- 
point is  positive  and  great.  All  so-called  chemical  methods  of  purifica- 
tion are  delusions;  they  may  render  the  effluent  inoffensive  for  the 
moment,  but  it  undergoes  subsequent  putrefaction,  and  is,  under  all 
circumstances,  wasted. 

But  maritime  towns  and  those  on  the  tidal  and  lower  reatrhes  of 
rivers  are  in  a  very  different  position.  They  pour,  directly  or  indirectlv, 
into  the  sea  the  whole  of  the  water  they  have  withdrawn  from  the  land, 
which  is  so  much  the  poorer  for  the  loss.  If  their  population  be  small, 
and  its  demands  such  as  not  to  involve  any  appreciable  lowering  of  the 
subsoil  water  or  drying  up  of  the  streams,  no  harm  may  result,  though, 
even  then,  the  treatment  of  the  sewage  by  filtration  is,  in  all  cases, 
desirable. 

But  when  the  population  amounts  to  a  hundred  thousand,  I  would  la^' 
it  down  as  a  liiw  that  any  scheme  for  a  water  supply  to  be  derive<l  from 
borings  in  the  surrounding  country  or  from  the  upper  reaches  of  the 
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rivers  running  through  it,  or  from  Hprings,  lakes,  or  other  sources  from 
which  these  streams  are  fed,  should  he  deemed — as  it  will,  soon^or 
later,  1k^  found  to  he — an  economic  blunder,  an  offence  against  the  pnbbe 
goo<l. 

Such  towns  should  be  compelle<l  to  seek  their  supplies  from  one  or 
other  of  two  groups  of  sources,  viz.,  uncultivated  mountainoas  or  moor- 
land districts,  where  the  rainfall  is  greatly  in  excess  of  the  local  needs, 
and  where  such  abstraction  will  not  cause  injury  to  the  agricultnral  or 
other  interests  of  the  valleys  below ;  or,  secondly,  from  subsoil  waters 
naturally  running  to  waste. 

For  examples  of  the  former  I  may  refer  to  Glasgow,  Liverpool,  and 
Manchester,  which  draw  their  supplies  from  Loch  Elatrine,  from  the 
Vyrnwy  Lake,  and  from  Thirlmere,  as  well  as  to  Plymouth,  Bristol,  and 
Edinburgh,  which  collect  the  surface  water  or  impound  the  streams  on 
the  Dartmoor,  Mendip,  and  Pentland  hills. 

Of  the  second  I  cannot  give  more  than  one  example,  but  it  is  in 
the  highest  degree  interesting  and  instructive.  This  is  Brighton, 
which  derives  its  supply  from  borings  and  adits  driven  in  the  chalk. 
Since  waters  from  this  formation  are  usually  held  in  high  esteem,  it 
will  be  well  to  consider  the  different  circumstances  of  London  and 
Brighton  from  a  geological  point  of  view. 

The  chalk  in  this  country  forms  a  belt  of  irregular  width  and 
varying  contour,  stretching  from  Dorche^jter  to  Cromer  and  the  N'orfolk 
cotvst.  From  the  lofty  plateau  of  Salisbury  Plain  extend  two  ranges 
of  hills,  known  as  the  South  and  North  Downs,  the  former  ending 
abruptly  in  Beechy  Head  and  the  latter  at  Dover  and  the  Kentish 
Foreland.  The  beds  of  which  these  two  ranges  are  composed  are 
strongly  anticlinal.  Those  of  the  North  Downs  are  identical  with 
those  forming  the  main  lx>lt  from  Wiltshire  to  Norfolk,  being,  in 
fact,  continuous  with  them  Ixjneath  the  tertiary  l)eds  of  the  London 
Basin  and  Valley  of  the  Thames,  including  the  county  of  Essex.  So 
much  of  the  rainfall  as  does  not  go  direct  to  feed  the  affluents  on 
either  side  of  the  Thames  is  store<l  up,  at  least  where  the  adjacent 
gault  clay  is  not  interrupted,  in  the  lower  beds,  forming  a  vast  but  far 
from  an  inexliaustible  reservoir.  The  difference  between  the  rainfall 
and  the  loss  by  surface  drainage  and  evaporation  does  not,  however, 
represent  the  available  storage,  for  the  evidence  afforded  by  the 
unsuccessful  borings  at  Kentish  Town  and  Richmond  shows  that  the 
great  underground  reservoir  is  by  no  means  perfect,  the  impervioos 
bottom  being  wanting  in  various  places,  and  the  ultimate  destination 
of  the  water  at  these  points  unknown.  On  the  other  hand,  between  the 
North  and  the  South  Downs,  those  of  Epsom  and  of  Brighton,  the  chalk 
has  been  removed  by  denudation  following  the  upheaval  of  the  under- 
lying  Wealden,  which  here  comes  to  the  surface,  forming  what  is 
geologically  a  valley,  though  geographically  elevated  to  a  water-shed 
parting  the  series  of  streams,  running  northwards  to  the  Thames  and 
southwards  to  the  Channel,  formed  by  the  surface  drainage  of  the  heavy 
clays  of  the  western  and  larger  half  of  this  area.     The  greater  part 
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of  the  rainfall  and  storm- waters,  owing  to  the  impervious  nature  of 
the  soil,  instead  of  being  absorbed  find  their  way  beneath  the  elialk 
on  either  side  blending  with  the  rainfall  which  on  the  chalk  itself 
is  almost  wholly  absorbed.  Northward  this  supply  is  added  to  that 
beneath  the  London  Basin,  but  southwards  it  runs  out  beneath  the 
cliffs  into  the  sea.  At  the  Brighton  Water  Works  it  wells  up  in  such 
abundance  that  the  excess  lias  to  be  run  off  into  the  sewers  to  avoid 
flooding  of  the  station,  and  at  Portsmouth  it  supplies  the  deep  wells 
sunk  through  the  dense  alluvial  deposits  in  the  forts  raised  on  artificial 
foundations  in  the  bed  of  the  Solent. 

This  is  a  typical  example  of  what  I  have  called  a  water-supply 
running  naturally  to  waste,  and  I  believe  tliat  London  might  with 
confidence  draw  largely  on  this  for  its  supply  of  potable  water.  But 
there  is  reason  to  believe  tliat  a  like  condition  will  be  found  in  the 
chalk  hills  of  North  Kent,  between  Farningham  and  Chatham,  or  even 
80  far  as  Faversham  and  Wye.  The  dip  of  these  beds  is  northwards, 
but  it  is  only  on  the  southern  escarpment  that  rivers  arise.  At  the 
same  time  deep  wells  in  Essex  do  not  yield  the  abundant  supply  that 
those  in  Hertfordshire  afford,  and  hence  I  infer  that  much  of  the 
water  finds  its  way  into  the  estuary  of  the  Thames,  and,  coming  under 
my  category  of  waters  running  to  waste,  might  be  without  scruple 
impounded  for  the  use  of  the  metropolis. 

I  have  heard  that  this  view  as  to  the  destination  of  the  North 
Kent  water  was  warmly  maintained  by  the  late  Professor  Ansted ;  and 
I  cannot  agree  with  those  who  ascribe  the  high  proportion  of  chlorides 
and  nitrates  in  the  water  of  the  Kent  Company  to  the  access  of  tidal 
water  to  their  wells,  though  I  admit  that  such  percolation  does  take 
place  under  the  pressure  of  high  tides  into  wells  at  Grays,  and  perhaps 
elsewhere  on  the  Essex  side.  But  it  must  be  borne  in  mind  that  the 
conditions  are  totally  different;  the  axis  of  the  trough  in  the  lower 
cretaceous  beds,  towards  which  the  deep  waters  gravitate,  being  further 
to  the  north,  the  strata  on  the  Kentish  side  dip  from  the  land  towards 
the  river,  but  on  the  Essex  shore  from  the  riverside  landwards,  though 
in  most  places  the  percolation  of  the  salt  water  would  be  impeded  by 
the  deep  alluvial  deposits  in  the  river  bed. 

It  is  highly  probable  that  in  the  vicinity  of  other  maritime  towns, 
where  ranges  of  hills  run  parallel  to  the  shore  and  their  stratification 
is  inclined  downwards  towards  the  sea,  such  sources,  hitherto  neglected, 
might  be  revealed  by  careful  investigation.  The  objections,  economic 
and  hygienic,  to  the  use  of  rivers,  except  at  their  upland  sources,  of 
lakes  in  highly-cultivated  and  populous  districts,  and  of  wells  when 
the  land  is  robbed  thereby,  are,  I  maintain,  each  and  all  indisputable. 
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On  ICaps  showing  the  Area  of  Chalk  arailahle  for  Watca^-finpply  in 
the  Central  and  Eastern  parts  of  the  London  Basin. 
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These  maps*  are  on  the  old  Ordnance  1-mch  sheets,  and  they  could  be 
made  only  for  those  regions  of  which  the  Geological  Sur\-ey  has  published 
Drift  maps.  As  yet,  their  southern  boundary  is  the  range  of  the  North 
Downs,  in  Kent  and  Surrey  ;  their  northern,  the  coast  of  Norfolk  ;  and 
their  western,  the  line  of  the  Chalk  hills  from  Hunstanton  southward, 
and  then  south-westward  to  beyond  Royston,  whence  there  is  a  tem- 
porary gap  to  Berkhampstead,  the  line  being  then  continued  in  the 
same  direction  for  several  miles  till  it  is  abruptly  turned  S.  along 
the  edges  of  Sheets  7  and  8  of  the  Ordnance  map,  through  Henley-on- 
Thames. 

The  maps  have  four  distinct  colours,  and  one  of  these  is  divided 
into  two  tints: — 1.  Red:  Bare  Chalk.  2.  Orange:  Chalk,  covered 
by  permeable  beds  only ;  or  tracts  in  which,  therefore,  water  from  the 
surface  can  readily  find  its  way  into  the  Chalk.  3.  Green :  Chalk 
protected  by  beds  of  mixed  or  of  varying  character ;  consbting  of  tracts 
where  surface-water  is  either  griuitly  hindere<l  in  its  downward  comse 
to  the  Chalk,  or  in  which  it  is  sometimes  free  to  sink  down  and  some- 
times cannot  do  so.  4.  Greg :  Chalk  protected  by  imj^ermeable  beds, 
forming  tracts  wherc^  sui-face-watcr  is  cut  off  from  direct  access  to  the 
Chalk  by  impermeable  beds,  not  only  at  the  surface,  but  anywhere 
between  the  surface  and  the  Chalk.  As,  however,  there  are  many  parts 
where  water  flows  over  impermeable  beils  to  the  Chalk,  or  to  permeable 
beds  directly  over  the  Chalk,  and  as  such  water  then  generally  sinks,  to 
some  extent,  into  the  Chalk,  this  division  has  two  tint«,  the  paler  one  for 
those  parts  where  the  drainage  is  toward  the  Chalk,  the  darker  for  those 
where  the  drainage  is  away  from  the  Chalk. 

The  result  of  the  whole  is  that  the  area  of  Chalk  which  may  be 
reckoned  on  as  available  for  a  gathering-ground  of  water  is  much  lees 
than  has  often  been  estimated  from  an  examination  of  ordinary  geologic 
maps  on  which  the  Drift  is  ignored. 


*  The  maps  referred  to  were  exhibited  in  the  entraace  hall  of  the  Jerni}  n  Street 
MuBeum. 
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The  exnniination  of  the  Jiistoric  records  or  of  the  published 
Mortality  Tabh^s  of  this  and  other  countries  shows  that  there  are  certain 
conditions  which  are  found  to  be  present  wlien  certain  diseases  are 
most  rife.  It  is  also  found  that,  after  eliminating  certain  meteorological 
and  other  influences  which  are  supposed  to  affect  disease,  some  parti- 
cular diseases  appear  to  be  solely  influenced  by  the  hygrometric  condition 
of  the  ground  and  the  volume  of  water  which  is  present  in  the 
ground. 

In  historic  periods  when  particular  epidemics  have  been  rife,  they 
have  mostly  occurred  in  times  of  drought,  in  which  it  has  been  esta- 
blished beyond  doubt,  by  the  evidence  of  the  failure  of  springs  and 
rivers,  that  the  ground-water  was  then  exceptionally  low. 

The  actual  measurements  of  the  ground-water  in  this  country,  in 
.some  cases,  go  back  for  a  i>eriod  beyon<l  tliat  of  the  registration  of  death ; 
consequently  a  comparison  can  be  made  l)etween  the  state  of  the  ground- 
water and  the  di^ath-rate  of  any  particular  period,  and  when  such  exami- 
nation is  mad(>  it  is  found  that  there  is  a  coincidence  between  the  state 
of  the  ground-water  and  the  deaths  recorded.  The  deaths  follow,  as  a 
rule  in  the  inverse  ratio,  the  state  of  the  lowest  ground-water;  that 
is,  high  ground-water  indicates  a  healthy  period,  while  low  ground-water 
marks  the  unhewn Ithy  j)erio(ls.  Investigations  respecting  the  influence  of 
ground- water  upon  health  should  l>e  studied  over  limited  areas,  as  the 
distribution  of  rain  is  often  verv  local,  and  thei-e  are  varieties  in  the 
geological  character  of  the  soil  that  affect  the  result  of  observations 
carried  on  o^or  large  areas ;  and  on  this  account,  while  observations  have 
been  carried  on  by  the  author  over  an  extended  area,  he  has  always  used 
local  observations  to  compare;  with  the  mortality  returns  in  the  same 
ilistrict,  and  he  has  specially  dealt  with  the  records  of  Croydon,  which 
18  the  place  where  the  observations  as  to  percolation,  evaporation,  and 
the  hygrometric  condition  of  the  soil  have  been  locally  studied. 

There  is  every  reason  to  believe  that  the  ground- water  itself,  except 
when  polluted,  exercises  no  influence  as  a  cause  of  disease,  but  that  it 
is  merely  the  measure  or  indicator  of  the  influences  which  are  at  work 
within  a  polluted  soil,  and  of  certain  organic  changes  which  evidently 
take  place  within  the  dark  recesses  of  the  soil,  and  which  lead  to  the 
development  of  the  conditions  favourable  to  a  certain  class  of  disease. 
That  the  earth  does  exercise  a  baneful  effect  upon  health  is  well  known 
I    p.  2Sr05.  K 
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froul  the  experience  in  this  country  of  the  unhealthine^^s  of  cellar 
dwellings,  antl  from  the  fact  tliat  persons  habitually  living  upon  ground 
floors  are  not  so  healthy  as  those  liWng  in  the  upper  stories  of  buildings 
removed  from  the  influence  of  the  ground. 

There  is  a  seasonal  fluctuation  of  the  waters  in  the  ground,  and, 
as  a  rule,  these  wat<;rs  are  lowest  in  the  autumn  and  early  ^^nnter,  and 
highest  in  the  spring  or  early  summer ;  but  in  some  years  the  periods  of 
both  low  and  high  water  vary  !is,  for  example,  the  low  water  of  last 
seasc»n  did  not  take  place  until  February  of  this  year  (1891). 

It  is  also  known  that  the  artificial  lowering  of  the  sul^soil  waters 
of  a  district  lias  produced  the  same  (effects  upon  the  health  as  occur 
when  a  general  lowering  of  the  ground-water  arises  naturally  from 
drought. 

The  actual  drying  of  the  ground  is  a  condition  which  is  favo^irable 
to  the  general  goo<l  health  in  this  country',  and  this  circumstance  often 
masks,  in  the  general  death-rate,  the  potential  influence  of  certain 
diseases,  so  that  the  general  health  of  a  district  appears  to  lie  good 
while  at  the  time  it  mav  suffer  intensely  from  a  certain  class  of  disease 
of  which  low  ground-water  is  the  indicator.  When,  however,  the  con- 
ditions l)ecome  extremely  intense,  and  the  ground-water  exceptionally 
low,  the  influences  at  work  affect  the  death-rates  as  a  whole.  On  the 
other  hand,  in  periods  of  excessive  rain  with  high  ground-wat4?r,  the 
conditions  are  usually  favound)le  to  he^dth,  and  all  phices  in  which 
the  ground-waters  are  of  an  uniform  level,  such  as  seaside  places,  which 
are  governed  by  the  mean  tide  level,  and  river  valleys  with  porous  soils, 
like  that  of  the  valley  of  the  River  Wandle,  in  which  the  water  is 
headed  up  to  an  uniform  level  by  mills,  are  usually  healthy. 

It  is  known  that  the  measure  of  the  effect  of  the  ground- water  is 
most  marked  in  districts  which  draw  their  water-supply  from  the 
ground,  and  amongst  that  section  of  the  inhabitants  who  use  such  water 
for  dietetic  and  other  purposes,  especially  in  the  case  of  young  cluldren 
and  "  teetotallers." 

The  unhealthy  time  after  the  period  of  excessive  low  wat4?r  is  that 
when  the  first  rain  begins  to  percolate  through  the  soil,  just  as  if  it 
washed  out  matters  which  had  been  specially  prepared  or  were  retained 
in  the  dark  recesses  of  the  soil,  into  the  water,  or  drove  out  the 
ground-air  specially  charge<l  with  the  poison  of  disease.  It  is  bv  no 
means  uncommon  both  in  this  and  other  countries  to  find  that  particular 
epidemic  outbreaks  which  have  Ix'come  rife  at  a  low-water  period  can 
be  traced  to  particular  rainfallrf.  In  this  country  since  we  have  had  the 
registration  of  deaths,  those  quarters  of  the  year  when  percolation  has 
first  commenced  after  perio<ls  of  exceptionally  low  water  are,  without 
exception,  the  most  unhealthy  seasons  that  have  been  recorded.  The 
quarters  of  the  year  when  percolation  first  commenced  after  excep- 
tionally low  water  have  been  the  most  unhealthy,  as  for  example,  the 
March  quarters  of  1838,  1845,  1847,  1853,  1855,  1864,  1865,  1866, 
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1875,  1890,  1891,  which,  with  the  exception  of  the  third  quarter  of 
1849  (the  cholera  year),  are  the  most  fatal  seasons  on  record. 

There  is  no  doubt  that  the  sanitary  condition  of  the  district  greatly 
influences  the  results  of  the  movements  of  the  ground-water,  and  the 
greater  the  amount  of  disturbance  or  the  number  of  disturbances  of  the 
ground-water  in  the  course  of  the  season  in  insanitary  districts,  the 
greater  and  more  marked  the  influence  upon  health,  until  the  period 
arrives  when  the  soil  has  been  washed  free  from  its  impurities  and 
comparatively  pure  waters  have  accumulated  in  the  ground. 

Certain  diseases  have  their  allotted  seasons  and  conditions  favour- 
able for  their  development  and  spread,  and  there  are  a  number  of 
diseases  usually  most  rife  when  the  ground-waters  are  low,  such  as 
enteric  fever,  cholera,  small-pox,  diphtheria,  and  others. 

The  state  of  low  ground- water,  as  being  a  condition  accompanying 
epidemics  of  typhoid  fever,  is  a  matter  of  constant  observation,  and 
it  is  a  well-authenticated  fact  that  all  epidemics  of  this  disease  in  this 
country  have  occurred  in  perio<ls  only  of  low  water,  or  when  inmie<liately 
following  a  very  low  state  of  the  ground-water.  Ground-water 
influences  both  small-pox  and  diphtheria  in  a  most  marked  manner,  but 
in  directly  opposite  ways,  so  that  when  one  of  these  diseases  is  present 
the  other  is  abstmt.  Small-pox  is  accompanied  or  preceded  by  intense 
dryness  of  the  ground,  while  <liphtheria  occurs  only  when  the  con- 
dition of  the  gi'ound  is  one  of  continued  dampness.  The  year  1871  was 
a  very  fatal  year  from  small-pox  in  this  country,  and  in  that  year  the 
percolation  experiments  showed  that  the  ground  was  intensely  dry.  In 
1876  an  outbreak  of  small-pox  occurred  at  Croydon,  and  continued  until 
the  Autumn  of  1877.  Outbreaks  of  this  disease  have  subsequently 
occurred  in.  this  place  in  1881-82  and  1884-85.  Since  September  1885, 
there  have  been  no  deaths  recorded  from  small-pox  in  Croydon,  but 
diphtheria  has  been  very  prevalent  during  the  whole  of  that  ixiriod,  and 
the  ground  has  l)een  in  a  constant  state  of  dampness,  so  much  so,  that 
with  the  exception  of  one  month,  October  1886,  a  measurable  quantity 
of  water  flowed  from  the  percolation  gauges  every  month  during  all  tliis 
long  period.  The  last  outbreak  of  small-|)ox,  in  1884-85,  was  preceded 
by  seven  months,  and  that  of  1881-82  by  five  months  when  no  water 
percolated  through  the  ground.  Since  the  time  when  the  author  first 
obsen^ed  this  marked  coincidence  between  the  dryness  of  the  ground 
and  outbreaks  of  small-pox,  he  has  learned  from  the  report  of  Surgeon- 
Major  G.  Hutcheson,  M.D.,  Sanitary  Commissioner  of  the  North- 
Western  Provinces  and  Oudh,  that  the  counterpart  of  this  has  been 
observed  in  India  in  reference  to  small-pox,  which,  it  is  stated,  "  is 
*'  controlled  or  kept  in  abeyance  by  damp  and  moisture." 

The  most  marked  incident  in  connexion  with  ground-water  is  the 

remarkable  parallelism  between  the  deaths  of  children  under  five  years 

of  age  and  the  lowness  of  the  ground- water ;  in  fact,  it  is  found  that 

the  deaths  in  this  case  fluctuate  inversely  in  proportion  to  the  volume 

of  the  water  in  the  ground. 

K  2 


148 


Seeiton  VII. 


The  following  figures  give  the  lev(»l  of  the  lowest  groand-water, 
Hiid  the  death-rate  of  children  under  five  years  of  age  at  Croydon, 
(•}d(*ulate<l  upon  the  numbers  living  at  that  age : — 


Depth  of  Water 

Death-rate     i 

Year. 

iu                          of             ! 
Wickham  Court  Children  ander 

Well. 

5  Year*. 

1 

1872 

1 

900 

64*71 

1878 

20-00 

47*15 

1874 

7-75 

51*52 

1875 

6-08 

57*27 

1876 

'             7*00 

50-98 

1877 

25-75 

47-18 

1878 

21*83 

51*36 

1879 

31-00 

44*57 

1880 

1            19-50 

50-11 

1881 

22*08 

45*17 

1882 

18*42 

54*84 

1888 

17*74 

41*57 

1884 

7*33 

50-76 

1885 

5*17 

48-90 

1886 

10-75 

40-72 

1887 

6*44 

42*90 

1888 

9*92 

35*72 

1889 

8*58 

38-78 

1890 

4*00 

52-56 

In  1882  the  excess  of  deaths  wa.s  no  doubt  due  to  the  direct 
pollution  of  the  water-supply  of  the  district.  And  it  should  be  observed 
that  since  1884  the  low  waters  in  this  well  are  lower  than  would  be  the 
case  naturally,  as  since  this  period  Uie  waters  have  l)een  abnormally 
lowered  by  the  establishment  of  the  N(?w  Croydon  Waterworks  Com- 
pjuiy's  station  at  Addington.  If  the  deaths  from  diarrhoea  are 
eliminateil,  as  l)eing  affecte<i  more  by  temi)erature  than  by  conditions 
affecting  the  state  of  the  grountl-water,  the  imnill(»lism  lietween  the 
volume  of  water  in  the  ground  and  the  death-rate  lxK*omes  even  more 
marked. 

This  coincidence  Ijetween  the  mtes  of  mortality  of  children  and 
ground-water  occurring  perioii  after  perio<l  is  tantamount  to  positive 
proof  that  ground-water,  at  l(»ast,  if  not  the  direct  cause,  is  the  measure 
of  the  influences  at  work  which  seriously  menace  the  lives  of  young 
l)ersons. 

Those  who  require  further  information  uj)on  this  subject  will  find 
it  in  the  Autlior's  re<rent  Presitlential  Address  to  the  Royal  Meteorological 
Society. 


Drainage  and  Irrigation  of  Land^  ^c.  149 


Drainage  and  Irrigation  of  Land  in  their  Eolations  to  Eealth. 

BY 

Richard  F.  Grantham,  M.t.C.E. 
♦'•■♦ 

At  the  Brighton  Congress  of  the  Sanitary  Institute,  Sir  Thomas 
Crawford,  in  his  presidential  address,  remarke<l,  "  Putting  aside  the  West 
"  Coast  of  Africa  and  other  pestilential  spots  si)ecially  dangerous  to 
"  life,  *  we  may  confidently  say  there  is  not  a  spot  on  the  globe  where 
"  '  men  may  not  l)e  kept  in  health  and  vigour  by  proper  attention  to 
"  *  hygiene.'  " 

It  is  obvious  that  the  possibility  of  rendering  nearly  all  lands 
salubrious,  8uggeste<l  by  this  remark,  would  b<?  largely  due  to  the  agency 
of  drainage  in  one  form  or  another.  We  liave  heard  much  of  late  years 
of  the  drainage  of  towns  and  houses,  and  of  its  beneficial  effects  upon 
the  public  health ;  and  many  (>a(Xirs  on  the  subject,  as  the  transactions 
of  the  Sanitary  Institute  bear  witness,  have  been  read  and  discussed. 
But  the  subjects  of  drainage  and  irrigation  of  land  in  their  relations 
to  the  health  of  the  inhabitants  of  the  country  liave  not  been  as  much 
discussed,  although  allusion  has  been  ma<ie  to  them  in  the  presidential 
addresses  of  the  late  Dr.  Antonio  Brady,  Dr.  Vivian  Poore,  and  Mr.  H. 
J.  Marten.  Now,  having  during  some  years  i>ast  been  engage<l  in 
extensive  land  drainage  oj)erations  in  the  f(»ns  of  Lincolnshire,  and 
having  ha*!  exj)erience  also  in  thc^  drainage  of  irrigation  liAda  in  varioas 
parts  of  the  country,  and  looking  especially  to  the  fact  that  of  late  years 
works  of  this  kind  on  a  large  w^le  have  lMM.*n  carried  on  in  France, 
Bussia,  India,  and  other  countries,  the  present  seems  to  me  to  be  a 
fitting  opportunity  for  discassing  the  subj(x;t. 

It  has  been  shown  that  decaying  vegetable  or  animal  mattcT  undc»r 
a  hot  sun  in  damp  soils,  swamps,  or  swampy  .stagnant  pools,  however 
small,  is  cajiable  of  generating  the  |K)ison  of  malaria  in  sufficient  quantity 
to  infect  those  who  inliale  it,  and  to  (^use  fever  which  is  often  mistaken 
for  and  treate<l  as  typhoid.  Malaria  lias  Ijeen  defi ne<l  as  air  or  a  mixtunf 
of  air  or  any  gaseous  meilium  impn^gnateil  with  miasma,  i.e.^  fine 
floating  |)articles  of  poisonous  matter  exhal<f<l  from  putrefying  vegetable 
or  animal  substanc<fs,  and  it  prrxluces  ague,  rheumatism,  neuralgia,  and 
intermittent  fever  in  tlK>se  who  dwell  in  locralities  where  the  iHnmni  is 
generated.  In  the  spring  of  IH79,  Sigiior  'J*omniasKi,  of  lUiiiie,  and 
Professoi*  Klel>s,  of  Prague,  who  uimUt  the  *»>\ih\i*iti  (nut  of  sfU'^rial 
investigation  in  the  notorious  Agio  Koinano,  attempu^l  U»  diM'Over  the 
physical  cause  or  pois^>n  to  which  marsh  or  iiitifrifiittiriit  U*\i*rh  are  due. 
They  allege  tliat  the  fevers  ariwf  from  gerinH  prewnt  in  th<'  vnl  and 
floating  in  the  air,  and  they  elaini  to  liave  trai'ed  flie  |iartt/;iiliif'  lnurillus 
which  is  the  caus^  of  tli<'  evil.     It  is  relat^'d  that  at  V<'r«iiilUt>  a  su^klen 
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outbreak  of  ague  in  a  regiment  of  cavalry  was  traced  to  the  use  of 
surface  water  taken  from  a  marshy  district,  and  it  Ib  likely  that  in  fen 
districts  more  harm  has  arisen  from  drinking  marsh  water  than  from 
breathing  the  air. 

There  are  two  sources  of  malaria  from  marshes :  living  and  dead 
plants ;  and  when  stagnant  water  contains  more  vegetable  matter  than  it 
can  oxidize  by  means  of  the  absorbed  air,  then  some  injurious  exhalation 
from  the  unoxidized  vegetable  matter  is  given  off. 

The  testimony  of  those  who  have  liveil  in  the  fens  shows  that  when 
lan<l  is  completely  coveretl  with  water,  or  when  marshes  have  been 
completely  drained,  there  is  not  the  prevalence  of  aguish  complaints 
which  occurs  immediately  after  the  water  level  has  been  lowered  by 
drainage  works,  and  before  the  effect  of  these,  in  thoroughly  drying  the 
ground,  has  been  felt. 

Intermittent  fever,  also,  has  been  attribute<l  in  tropical  climates  to 
the  turning  up  of  soil  long  un<listurbed,  an<l  Sir  Douglas  Ghilton  mentions 
cases  at  Hong  Kong  and  in  the  South  of  France,  where  fever  broke  out 
amongst  soldiers  and  labourers  after  the  excavation  of  foundations  for 
barracks.     Much  attention  has  been  given  to  the  subject  of  this  particular 
fever  by  the  State  Board  of  Health  of  Masvsachusetts.     In  the  annual 
report   for    1889,    there    is  an    account    of    inquiries   made    into  its 
occurrence  in  various  cities  of  the  state.     It  would  seem,  according  to 
the  report  of  the  medical  officer,  that  returns  were  received  from  152 
cities  and  towns ;  that  in  86  of  these  cases  the  fever  occurroil,  and  that 
in  64  of  the  86,  the  cases  occurre<l  near  ponds,  lakes,  reservoirs,  streams, 
marshes,   drowned   lands,   upturneil   soil,   and    localities   more   or  less 
infiltrated  with  sewage.     He  points  out,  however,  that  these  conditions 
are  factors  only  in  the  outbreaks  of  the  disease  and  not  the  cause,  for 
otherwise  the  exemption   from  the   disea^^e   of    other   towns   similarly 
situated  could  not  be  accounte<l  for.     The   report  concludes  with  the 
following   suggestive   remarks :  "  Grant    that   it  is   a  truth  *  generally 
"  *  accepted  that  the  introtluction  of  a  germ  is  necessary ;'  grant  also 
"  *  that   water  is  almost  certain   to   prove   to   be   the   germ's  habitat 
"  *  and  the  vehicle  by  which  this  microbe  enters  the  hmuan  organisa- 
"  *  tion,'  and  we  have    not  explaine<l  why  and  how   it   omits  certain 
"  localities  and  appears  in  others.     This  much,  however,   is  true,  that 
"  the   appearance  and  spread   of  intermittent  fever  in   Massachusetts 
"  afford  an  opportunity  for  investigation,  which,  so  far  as  is  known  to 
"  the  writer,  has  never  been  systematically  undertaken." 

In  portions  of  the  north-west  provinces  of  India  excessive  fever 
mortality  has  been  mitigated  by  extensive  drainage  works,  by  means  of 
which  the  water  which  formerly  stagnated  in  the  land  is  now  led  away 
by  continuously  flowing  streams.  In  describing  the  lagoons  in  Corsica, 
the  late  Dr.  Ansted  pointed  out  how  the  total  stagnation  and  high 
temperature  of  so  large  a  sheet  of  very  shallow  water  produce  a  rapid 
growth  of  confervoid  vegetation  on  the  water.  This  vegetation  drifts 
in  enormous  masses  to  the  inner  shore,  where  it  accumulates  and  rots. 
The  smell  and  miasma  are  carried  up  the  valleys  by  the  prevalent  south- 
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easterly  winds,  and  so  poison  not  only  the  plains  adjacent  to  the 
lagoons,  hut  the  greater  j)art  of  the  eastern  side  of  the  island.  In  all 
the  valleys  the  villages  are  unhealthy  and  the  town  of  Bastia  itself 
suffers  severely ;  the  death-rate  of  Bastia  being  nearly  22,  while  that  of 
the  communes  north  of  Bastia,  and  so  out  of  reach  of  the  miasma,  is 
only  from  16|  to  18  per  1,000.  In  a  Parliamentary  report  on  "the 
causes  of  reduced  mortality  in  the  French  Army  serving  in  Algeria," 
Colonel  Ewart  and  Dr.  Sutheriand  state  that  a  reduction  of  the  water- 
stead  20  inches  below  the  level  it  formeriy  occupied  in  a  certain  district 
in  Algeria,  had  been  followed  by  a  reduction  of  the  annual  death-rate 
from  57  per  1,000  to  24*8,  and  to  a  rate  even  lower  still. 

Much  evidence,  both  in  England  and  America,  has  been  accu- 
mulated to  prove  that  consumption  is  produce<l  by  dampness  of  site,  and 
that  in  towns  where,  through  sanitary  improvements  the  soil  has  become 
dry,  it  has  diminished.  Also  Dr.  Farr  held  that  on  the  undrained  lands 
of  the  lower  valleys  of  the  Thames  and  of  other  English  rivers  where 
their  waters  are  slow  and  sluggish  and  thrown  out  of  their  channels  by 
milldams,  thousands  of  the  population  suffer  from  ague,  rheumatism, 
and  neumlgia,  while  many  die  of  these  an<l  other  diseases.  Drainage  of 
the  marsh  lands,  removal  of  obstructions  to  the  rivers,  and  engineering 
improvements  of  the  water  channels,  would  obliterate  countless  evils. 

Mr.  R.  B.  Grantham,  in  reporting  to  the  Inclosure  (now  the  Land) 
Commissioners,  upon  the  "  Floods  of  Somersetshire,"  stated  as  the  results 
of  his  inquiries  among  the  medical  men,  that  during  the  wet  weather  of 
the  winter  1871-1872,  the  public  health  was  good,  but  that  ague  set  in 
eariy  in  the  spring,  and  was  then  very  prevalent  on  the  verge  of  the 
moors,  not  only  among  the  poorer  families  but  also  affecting  people  in  a 
better  class  of  life.     Neuralgia  and  rheumatism  prevail  at  all  times  of 
the  year  in  these  districts.     Upon  the  floods  retiring,  ague  is  the  most 
common,  but  zymotic  diseases,  such  as  typhoid  and  other  fevers,  are 
rarely  to  be  met  with,  although  with  an  increase  of  heat  and  the  great 
length  of  time  that  the  waters  remained  on  the  land,  exposing  a  large 
amount  of  decaying  vegetation,  intermittent  fevers  do  occur  in  the  moors. 
In  my  own   experience  in  Kent  and  Essex,  I  have  found  ague 
prevalent  in  the  marshes  of  the  Hundred  of  Hoo,  in  the  former  county, 
one  of  my  own  workmen  liaving  been  attacke<l  by  it ;  while  in  Canvey 
Island,  Avith  which  I  am   particularly  acquainted,  where  the  surface  is 
from   five   to   six   feet   below  the  high   tides,  ague  is  now  unknown. 
Camden,  in  his  Britannia,  1607  A.D.,  however  refers  to  the  river  having 
passed  through  "  low  and  unhealthy  "  grounds  in  the  island.     The  river 
walls  are  now  in  good  condition,  and  the  drainage  well  maintaine<l,  and 
the  present  healthiness  of  the  population  is  no  doubt  due  to  the  efficiency 
of  these  works.     Mr.  H.  Marten,   in  his  presidential  address  to  the 
engineering  section  at  Worcester  in   1889,  statetl  his  opinion  that  the 
lowering  of  the  line  of  satunition,  or  in  other  words  the  lowering  of 
the  underground  water  level,  effecte<l  by  improvements  in  the  dniinage 
of  the  fens,  has  a  most  important  bearing  on  their  sanitary  condition. 

Proceeding  now  to  inquire  into  the  effects  of  irrigation,  I  must  refer 
to  other  countries,  viz.,  Italy  and  India,  for  systems  on  a  large  scale. 
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It  is  claimc<l  fo?  India  that  8he  possesses  the  finest  irrigation  works 
in  the  world.  They  extend  over  an  area  of  about  8,000,000  acres,  an 
area  considerably  larger  tlian  the  whole  of  Lonibaniy,  or  the  sur&Kie 
under  irrigation  in  Egypt.  These  works  liave  unquestionably  conferred 
immense  l)enefits  upon  the  soil,  the  climate,  and  the  welfare  of  the 
people  in  preser\'ing  them  from  the  effects  of  drought,  but  at  the  same 
time  they  have  pro<luce<l  serious  insanitary  conditions.  Colonel  Baiid 
Smith,  in  his  work  on  "  Italian  Irrigation,"  makes  freciuent  references 
to  the  unhealthiness  and  depopulation  by  malarious  influences  in 
that  country.  Three  kinds  of  irrigation  have  l)een  practised  there 
for  three  different  states  of  cultivation ;  the  ordinary  periodical 
flooding;  marcito,  or  winter  flooding,  when  the  land  is  under  flood 
for  a  certain  period;  and  irrigation  for  rice  cultivation.  The  first 
was  carrie<l  on  without  prejudice  to  health,  inasmuch  as  the  water 
simply  flowe<l  over  the  land  and  passed  off ;  the  s<»cond  was  practised 
during  the  winter  when  the  temperature  was  low  and  the  e\*aporation 
small,  and  the  water  completely  covereii  the  land  so  that  no  harm 
ensue<l ;  but  the  thinl,  that  use<l  for  rice  cultivation,  wai*  held  to  be  so 
injurious  to  health,  owing  to  the  stagnation  of  the  water  upon  the  flelds, 
that  laws  were  ^mssed  restricting  the  limits  of  such  cultivation  to  three 
or  four  miles  from  the  outskirts  of  anv  town. 

It  appears  that  the  evils  attending  irrigation  in  India  are  due  to 
interference  by  the  canals  with  the  natural  drainage  of  the  country,  and 
to  over-saturation  of  the  soil,  resulting  in  the  formation  of  marshes. 
Inquiries  were  made  to  ascertain  to  what  extent  the  health  of  the 
populations  living  in  the  irrigated  districts  suffered,  but  it  was  foimd 
impossible  to  obtain  statistics  of  their  previous  condition  for  comparison 
It  was  determine<l,  therefore*,  to  rely  on  the  evidenct*  to  be  obt^iined  as  to 
the  eidargement  of  the  spleen — a  certain  consecjuence  of  malarial  diseases. 
Investigations  were  made,  and  it  was  roconmiendod  that,  as  in  the  plains 
of  Lombardy,  great  cities  an<l  military  cantonments  should  be  protected 
by  zones  round  them,  of  from  at  least  thi*ee  to  at  most  five  miles  radius, 
being  kept  free  from  irrigation. 

It  has  also  l>een  stilted  on  high  authority  that  malarial  fever  is  by 
far  the  principal  cause  of  disease  and  death  in  India.  In  1864  it  was 
reported  that  the  whole  area  irrigated  by  the  western  Jumna  Canal 
require<l  thorough  dminage,  and  that  60,000  acres  were  affecte<l  by 
"  reh  "  efilorescence.  The  mortality  from  fever  over  the*  art^a  watered 
by  this  canal  was  so  terril)le  that  the  cantonment  of  Karnal  had  to  be 
abandoned.  Again,  in  1867,  it  was  reporte<l  that  from  61  to  80  per 
cent,  of  the  residents  were  suffering  from  spleen  disease.  Dr.  Thornton, 
C.S.I.,  from  whose  paper  to  the  Society  of  Ails,  in  1888,  I  have 
derived  much  information,  goes  on  to  say  that,  since  his  paper  was 
written,  "  a  system  of  surface  ilrainage  is  l)eing  carried  out ;  but 
**  surface  drainage,  though  valuable  and  important,  merely  provides  an 
"  outlet  for  surface  waters,  and  is  no  reme<ly  for  excess  subsoil  water 
"  resulting  from  constant  irrigation  added  to  the  natural  rainfall.  The 
"  proper  remedy  is  subsoil  drainage ;  l)ut  subsoil  tlrainage  has  not  yet 
**  been  attempted." 
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From  the  evidence  thus  adduced  we  are  enabled,  in  some  measiu*e, 
to  appreciate  the  wide  extent  of  land  subject  to  the  influence  of  malaria, 
and  the  degn»e  to  which  inhabitants  are  affected  by  it.  It  w^ill  have 
been  observed  tliat  malju*ia  is  prevalent  not  so  much  when  the  land  is 
completely  covered  with  water  as  when  the  water  has  partly  evaporated, 
or  been  partly  drained  off,  and  the  decaying  vegetation,  in  a  damp 
state,  is  exposed  to  the  heat  of  the  sun.  Further,  that  in  winter,  the 
danger  is  less  tlian  in  the  spring,  when  evaporation  becomes  more 
active. 

The  only  safe  conditions  as  reganls  health  upon  which  irrigation  of 
any  kind  can  l)e  allowed,  lie  in  its  flowing  on,  to,  and  off  or  through 
the  land  without  being  permitted  to  stagnate  ;  and,  where  the  subsoil  is 
of  a  retentixt^  nature,  or  the  surface  is  so  flat  that  water  cannot  escape, 
in  proNiding  subsoil  drainage  with  proper  falls  to  facilitate  filtration,  and 
so  avoid  stagnation. 

Thus  far  we  have  considered  the  varying  conditions  under  which 
drainage  and  irrigation  exercise  an  influtince  upon  health,  and  have  seen 
that,  by  tlie  prop<T  drainage  of  marshes,  naturally  formed,  and  of 
swamps,  created  by  irrigation  works,  malarious  diseases  will  die  out. 
But,  although  this  is  the  chief  benefit  of  efldcient  drainage,  it  is  also 
accompanied  by  considerable  increase  in  the  prosperity  of  the  country, 
the  soil,  when  drained,  l^eing  mostly  very  rich,  and  fit  for  profitable 
cultivation.     I  propose  to  refer  to  some  important  instances. 

Looking  abroad,  we  find  several  encouraging  examples : — In  France, 
near  the  mouth  of  the  La  Gironde,  not  far  from  Bordeaux,  the 
drainage  and  improvement  of  1,500,000  acres  of  desert  land  has  been 
stea<lily  progressing,  and  in  the  plains  of  Forez,  on  the  banks  of 
the  Loire,  in  the  basins  of  the  Mare  and  Vizezi,  works  of  drainage 
and  irrigation  have  l>een  cairied  out  over  an  are^  of  about  100,000 
acres ;  the  increase  in  the  value  of  the  land  in  the  basin  of  the  former 
river  having  been  reckoned  at  25  per  cent.,-  and  in  that  of  the  latter 
at  48/.  \\s.  per  acre.  The  cases  of  fever  have  l)een  much  diminished  in 
number  and  severity. 

Again,  in  Southern  Italy,  the  marshes  near  Fondi  useil  to  produce 
pestilential  exhalations  during  the  summer  months  which,  it  is  said, 
infecte<l  and  poisoned  the  atmosphere  for  miles  round.  The  total  area 
of  the  marshes  was  12,000  acres,  of  which  at  least  10,000  have  been 
drained  since  1882,  and  are  now  under  cultivation,  and  let  freely  at  5/. 
per  acre. 

In  Kussia,  the  drainage  of  the  Pinsk  marshes,  on  the  Russo-Polish 
frontier,  containing  about  25,000,000  acres,  and  said  to  be  the  biggest 
bog  in  Europe,  has  been  stea<lily  carried  on  at  the  rate  of  about 
400,000  acres  per  annum. 

Mr.  Bailey  Denton,  in  1861,  stated  that  the  total  area  in  Great 
Britiun,  un<lrain(Hl  or  capabhi  of  improvement  by  draining,  was  estimated 
at  22,800,000  acres  out  of  a  totid  of  56,352,000  acres,  while  the  area 
drained  at  that  time  did  not  amount  to  1,500,000  acres.  This,  however, 
refers  to  under  or  subsoil  drainage,  and  it  is  not  to  be  supposed  that  the 
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uiKlmiiKHl  romaindor  of  21,300,000  acres  would  represent  snrfaces 
yielding  malarial  exhalations.  But  that  great  benefit  would  arise  to 
health  if  that  area  were  drained  cannot  be  doubted.  Now,  where  the 
subsoil  of  marshes  or  swamps  is  of  a  retentive  character,  arterial  or 
surface  water  drains  alone,  as  jK>inted  out  by  Dr.  Thornton,  will  not 
always  lie  sufficient.  The  surfaces  may  be  so  flat  that,  in  wet  seasons, 
the  water  will  rest  on  them  without  any  chance  of  escape  into  the 
arterial  dniins. 

In  \'iew  of  the  importance  of  the  subject,  it  will  be  worth  while  to 
describe  the  operations  I  referred  to  at  the  commencement  of  the  paper, 
which  have  l)een  recently  carried  out  ui  the  fens  and  marshes  of  Lin- 
colnshire.* In  the  marshes  a  fine  system  of  arterial  drainage  exists, 
and,  therefore,  no  difiiculty  arose  as  to  outfalls.  But,  as  I  have  already 
reniarke<l,  the  soil  being  close  and  retentive,  with  a  very  flat  surface,  and 
"Nvith  fields  measuring  perhaps  100  acres  or  more  without  any  drain  or 
ditch,  the  water,  in  wet  seasons,  lay  for  months,  thas  reducing  large  and 
highly  cultivated  areas  to  the  condition  of  swamps. 

The  subsoil  of  the  fens  is  quite  distinct  from  that  of  the  marshes. 
That  of  the  fens  in  which  the  work  was  carried  out  consists  of  stiff 
dark  broAvn  and  blue  alluvial  deposit,  with  some  beds  of  black  earth  or 
pejit,  and  here  and  there  beds  of  silt,  which  form  small  knolls,  one  or 
two  feet  high,  above  the  surrounding  land.  The  subsoil  of  the  marshes, 
however,  is  formed  of  silt  or  sandy  deposits  more  or  less  consolidated, 
and  originally  brought  in  by  the  sea,  containing  layers  of  decayed 
vegetation  which  has  grown  and  perished  under  «ich  successive 
accumulation  of  sand. 

The  wet  seasons,  which  laste<l  Avithout  intermission  from  1875  to 
1883  inclusive,  reduced  a  large  part  of  these  fens  and  marshes  to 
the  condition  of  swamps.  Ploughing  and  sowing  could  only  be  carried 
on  under  the  greatest  difficulty,  and  a  large  part  of  the  crops  was 
frequently  lost  and  the  pasture  lands  a  good  deal  deteriorate*!. 

In  the  fens,  open  dniins  already  existed  which  afforde<l  outlets  for 
pipe  drains.  In  the  marshes  it  was  found  necessjiry  to  divide  the  field 
into  smaller  areas  by  cutting  large  arterial  drains  Avith  a  level  bottom 
about  5  feet  below  the  surface  of  the  land.  By  this  means  it  was 
found  possible  to  give  an  artificial  fall  in  the  absence  of  any  natural  one. 
In  this  way  efficient  drainage  became  practicable,  although,  owing  to 
the  slightness  of  the  falls,  extreme  care  was  necessar}'  in  laying  the 
pipes. 

In  the  fens,  the  main  pipes  were  laid  al)out  3  feet  l)elow  the  surface, 
with  the  small  fall  of  about  1  in  2,000,  and  the  minor  pipe  drains  were 
laid  at  an  inclination  of  about  1  in  1,600.  In  order  to  ensure  accuracy 
in  cutting  the  bottoms  of  the  trenches  for  the  pipes,  the  water  in  the 
open  drains  was   damme<l   up   into  them  before  any  pijK»s  were  laid. 


•  It  may  be  observed  that  arterial  drainage  can  only  be  applied  to  suit  the  circum- 
stances of  the  particular  case,  while  agricultural  or  subsoil  drainage  is  similar  in  its 
character  wherever  adopted,  although  its  adaptation  to  various  soils  requires 
discrimination. 
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When  the  bottom  had  been  prove<l,  the  main  pipes,  wliich  were  larger 
than  wouhl  be  used  in  ordinary  pipe  drainage,  were  laid,  and  the  minor 
pipes  w(Te  conneete<l  with  them,  and  laid  in  the  usual  wav.  Where  the 
subsoil  was  alluvial  deposit,  and  the  surface  level  was  irregular,  the  drains 
were  laid  in  the  "  hollows  "  or  "  lows ;"  where  it  was  flat,  they  were 
laid  at  distances  of  24  and  27  feet  apart ;  while  the  depths  varied  from 
2  to  3  feet,  the  greatest  obtainable. 

In  the  marshes  the  main  arterial  drains  generally  fairly  discharge 
the  water  that  comes  to  them.  In  excessively  wet  seasons,  however, 
owing  to  the  deficiency  of  open  ditches  and  of  pipe  drainage,  the  water 
could  not  for  a  long  time  reach  them,  and  the  land  was  meanwhile 
almost  submerged.  The  outlets  of  the  main-pipe  drains  were  laid 
3'  6''  to  3'  9"  deep,  below  the  surface,  and  with  a  nearly  level  bottom. 
The  main  pipes  were  laid  in  a  similar  manner  to  that  in  the  fens.  The 
widths  apart,  however,  between  the  minor  drains,  varied  from  36  to 
66  feet,  according  to  the  stiffness  of  the  subsoil. 

The  cost  of  pipe-cbiiining  the  fens  varied  from  3/.  16*.  3rf.  per  acre  to 
hi,  lOf.  \Od.y  and  the  marshes  from  2/.  16*.  \d.  to  3/.  0*.  9c?.  per  acre. 

I  liave  endeavoured,  in  this  paper,  to  bring  forward  from  various 
parts  of  the  world,  evidence  of  the  important  sanitary  and  commercial 
results  of  efficient  drainage  of  marshes,  low-lying  lands,  and,  to  a  great 
extent,  irrigated  lands.  It  would  be  difficult,  if  not  impossible,  at  the 
present  time,  to  obtain  accurate  statistics  of  the  relations  of  the  drainage 
and  irrigation  of  land  to  health;  but,  I  venture  to  think,  even  the 
statistics  we  have  in<licate  how  largely  those  operations  influence  the 
sanitar}'  condition,  and  how  much  they  conduce  to  the  prosperity  of 
such  districts.  There  appears  to  me,  therefore,  to  be  gooil  grounds  for 
suggesting  further  investigation  and  the  collection  of  precise  records  of 
the  diseases  incidental  to  these  marshy  localities. 


■V^o<-c:5--<- 


DISCUSSION. 

\  Baldwin  Latham  said  that  there  could  not  be  a  shadow  of 
doubt  as  to  the  fact  that,  in  India,  wherever  irrigation  was  carried  out, 
malaria  followed  it ;  but  the  question  of  drainage  was  one  of  considerable 
difficulty.  It  was  not  so  easy  as  many  persons  in  this  country  imagined, 
for  very  often  the  water-line  was  20  or  30  feet  below  the  surface  in  the 
irrigation  district  (during  the  low  ground- water  period  of  the  year),  and 
it  was  almost  impossible  in  such  districts  to  deal  with  the  question  of 
water-supply.  Again,  the  black  soils  of  the  plains  of  India  were  so 
remarkably  retentive,  that  if  subsoil  drains  were  put  in  only  20  or 
30  feet  apart,  they  had  little  or  no  effect  upon  the  intermediate  space. 
The  experiments  that  had  been  made  conclusively  showed  that  the  work 
of  drainage,  in  the  ordinary  sense  of  underground  drainage,  would  be 
extremely  expensive  and  difficult  to  undertake  in  India.  Of  course  very 
much  could  be  done  to  ameliorate  the  condition  of  affiiirs  by  proper 
arterial  drains  for  the  collection  of  water  after  irrigation,  making  them 
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as  deep  as  possible.  That  had  been  followed  ont  in  a  very  ^reat  measure 
in  many  parts  of  India,  and  recently  in  the  case  of  Poena,  where  an 
nn-irrigated  zone  had  been  fixed  aronnd  the  city  to  prevent  the  ill  effects 
following  the  application  of  water  to  the  surface  of  the  soil.  By  estab- 
lishing those  zones  in  the  neighbourhood  of  a  popaloas  district,  the 
influences  were  amelioi-atcd  to  some  extent.  The  real  cause  was  hardly 
yet  understood,  but  he  thought  that  the  effect  was  in  a  great  measure 
due  to  the  dampness  of  the  ground,  and  to  the  exhalations  at  night  from 
the  irrigated  areas.  It  was  well  known  in  India  that  malaria  was  rife  at 
night.  In  the  day-time  one  could  traverse  most  malarious  districts  with 
impnnity,  but  it  was  extremely  dangerous  after  nightfall.  Owing  to  the 
high  temperature  of  the  ground  in  India,  especially  when  moist,  after 
rainfall,  when  the  temperature  was  much  lower,  exhalations  were  given 
off,  and  with  those  exhalations  probably  the  malaria  was  exhaled.  With 
regard  to  the  fens  of  Lincolnshire,  he  knew  very  little  about  them,  but 
he  had  been  engaged  for  many  years  in  the  fens  of  Cambridgeshire.  The 
soil  of  those  fens  was  so  remarkably  light  that  no  drainage  at  all  was 
necessary.  It  simply  consisted  of  decayed  peat.  A  great  point  in  those 
districts,  in  a  dry  season,  was  the  constant  habit  of  letting  water  in  from 
the  rivers  which  were  at  higher  levels  than  the  land,  in  order  to  maintain 
a  uniform  level  of  about  three  feet  below  the  surface-level.  When  the 
water  got  above  that  it  was  pumped  out,  and  when  it  fell  below,  as  in 
seasons  of  drought,  the  water  was  let  in.  Ague  was  almost  unknown 
since  the  more  complete  drainage  of  the  fens  ;  and  what  might  be  necessary 
where  the  soils  were  of  a  silty,  alluvial  character,  was  by  no  means 
necessary  in  the  larger  part  of  the  fens  of  Cambridgeshire,  where  the 
soils  were  of  an  exceedingly  light  character,  principally  decayed  peat 
lying  on  the  top  of  Kimmoridge  clay,  the  only  manuring  being  done  by 
digging  down  and  throwing  out  the  clay  and  mixing  it  with  the  surface 
soil. 

Mr.  T.  H.  Thornton,  C.S.I.,  formerly  Secretary  to  the  Govern- 
ment of  the  Punjaub,  was  exceedingly  pleased  that  Mr.  Grantham  had 
called  public  attention  to  the  very  serious  results  attending  the  extension 
of  canal  irrigation  in  India,  especially  in  northern  India,  when  unac- 
companied by  adequate  drainage.  Speaking  from  memory,  he  believed 
he  was  right  in  saying  that  every  year,  in  British  India  alone,  the  deaths 
from  malarial  fevers  amounted  to  several  millions ;  and  it  had  been 
clearly  shown  that  no  small  portion  of  that  mortality  was  attributable  to 
malaria  developed  in  canal -irrigated  areas.  According  to  Colonel  Crofton, 
the  distinguished  canal  engineer,  the  introduction  of  an  irrigation  canal 
in  Northern  India  had  the  effect  of  adding  to  the  natural  rainfall  about 
70  inches  of  water  per  annum.  It  was  clear  that,  if  no  special  measures 
were  taken  for  the  drainage  of  land  receiving  that  enormously  increased 
water-supply,  the  result  must  be  very  serious— at  any  rate,  in  lands 
without  a  porous  subsoil — and  so  it  had  proved.  No  doubt  there  were 
great  difficulties  in  the  way  of  providing  subsoil  drainage  in  India,  bmt 
there  were  some  measures  contributing  to  the  prevention  of  malaria 
which  were  quite  practicable  and  should  be  introduced.  One  measure 
suggested  for  the  prevention  of  the  development  of  malaria  from  canal 
irrigation  was  to  sell  the  water  by  strict  measurement.  At  present  one 
great  cause  of  malaria  in  India  was  the  fact  that  the  peasantry  over- 
irrigated  their  fields.  The  reason  was  that  they  did  not  pay  for  the 
water  according  to  the  amount  supplied  to  them.  They  were  allowed  by 
the  subordinate  officials  to  have  so  many  waterings,  but  the  amount  of 
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the  waterings  was  not  regulated,  and  the  result  was,  that  wherever  there 
was  irrigation  there  was  more  or  less  over-satnration.  If  they  could  only 
make  it  the  peasant's  interest  not  to  over- saturate,  malaria  would  bo 
diminished.  The  Grovernment  of  India  had  had  the  question  of  water 
ineasuremont  before  them  for  years,  and  many  water-meters  had  been 
tried,  but  none  had  proved  satisfactory.  They  had  either  been  too 
expensive  or  too  delicate,  and  the  condition  of  their  having  to  be  applied 
to  a  rising  and  falling  canal  made  the  matter  very  difficult.  Still,  ho 
hardly  thought  that  it  was  a  matter  beyond  the  possibility  of  invention 
in  the  present  day.  Another  preventive  measure  was  to  prohibit  the 
supply  of  water  from  irrigation  canals  on  what  was  called  the  high-level 
system,  by  which  the  water  is  allowed  to  flow  onto  the  soil  by  the 
force  of  gravitation.  Every  peasai^t  who  uFod  water  from  the  canal 
should  be  required  to  lift  it.  Even  if  he  had  only  to  lift  it  one  foot,  the 
extra  labour  involved  in  doing  so  would  secure  economy,  and  prevent, 
pro  tanio,  the  over-saturation  which  produced  such  terrible  effiects  upon 
the  health  of  the  population.  Such  prohibition,  at  any  rate,  should  be 
enforced  in  all  fever-stricken  districts,  and  in  the  neighbourhood  of 
all  towns.  He  was  glad  to  learn  from  the  previous  speaker  that  in 
the  cantonment  of  Poena  a  zone  had  been  established  in  which  no 
irrigation  was  allowed.  The  measure  he  had  suggested  did  not  go  so 
far  as  that,  but  he  was  inclined  to  think  that  it  would  be  as  effectual. 
It  had  frequently  been  proposed  by  experienced  administrators  in  India, 
but  hitherto  it  had  not  been  adopted,  mainly  for  financial  reasons, 
because  the  amount  of  revenue  derived  from  low-level  irrigation  was  not 
so  great  as  that  from  high-level  irrigation ;  but  surely,  when  the  lives  of 
people  in  towns  had  to  be  considered,  the  question  of  revenue  ought  not 
to  stand  in  the  way. 

Mr.  William  Harpnr,  M.I.C.E.,  said  he  bad  been  much  interested 
in  the  last  two  papers,  which  had  clearly  shown  that  the  public  had  not  only 
to  look  to  the  defects  in  ordinary  house  drainage  as  afl'ecting  the  public 
health.  There  was  a  general  opinion  amongst  the  public  that  if  any 
case  of  sickness  arose,  it  must  be  due  to  defective  house  drainage.  It 
appeared,  however,  from  the  papers  that  had  been  read,  that  there  were 
other  elements  at  work  which  more  or  less  affected  the  public  health.  It 
was  only  necessary  to  bring  the  matter  more  to  the  notice  of  the  general 
public  in  order  that  they  might  be  acquainted  with  the  facts,  and  so 
understand  that  there  were  other  elements  than  those  generally  regarded 
as  aflecting  the  public  health.  In  the  town  of  Cardiff,  in  which  he  lived, 
they  had  two  very  distinct  kinds  of  subsoil.  The  northern  portion  of  the 
town  lay  upon  a  substratum  of  gravel,  the  southern  portion  was  entirely 
upon  an  alluvial  deposit  of  clay,  which  was  perfectly  impervious ;  and  it 
was  a  fact  which  could  be  borne  out  by  statistics  for  many  years  jmst, 
that  the  death-rate  woj  higher  in  the  southern  portion  of  the  town,  built 
upon  the  impervious  stratum,  than  it  was  in  the  northern  portion  where 
the  soil  was  light  and  the  drainage  good.  The  question  of  subsoil 
drainage  was  one  which,  undoubtedly,  should  be  taken  up  much  more 
than  it  had  been.  There  could  be  no  doubt  that  the  health  of  the  people 
was  governed  to  a  very  great  extent  by  the  condition  of  the  water  in  the 
ground  upon  which  the  town  was  built. 

General  S.  Maclagan  said  that,  in  connexion  with  irrigation  in 
India,  the  result,  he  thought,  might  be  stated  thus :  that  the  sickness 
which  occurred  in  the  irrigated  districts  was  due  to  the  abuse  of  irrigation, 
and  the  excess  of  irrigation,  not  to  the  simple  fact  of  irrigation  itself.    It 
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was  true  that  sickness  had  followed  the  conrse  of  the  oonfltmction  of  many 
canals,  but  that  was  chiefly  due  to  an  important  fact,  mentioned  in  one  of 
the  papers,  that  the  canals  in  many  cases  intercepted  thenacural  drainage 
of  the  country,  and  therefore  produced  marshes  and  siokness,  where  thwe 
ought  not  to  be  either.  It  should  be  mentioned,  in  connexion  with  certain 
canals  where  the  greatest  amount  of  nnhealthiness  had  occurred,  as 
referred  to  by  the  reader  of  the  paper,  and  by  Dr.  Thornton — ^the  Western 
Jumna  canals — ^that  those  canals  were  constructed  by  the  Mohammedan 
emperors  of  India,  one  of  them  upwards  of  500  years  ago.  One  of  their 
endeavours,  with  very  defective  means  of  ascertaining  the  levels,  and  so 
on,  was  to  supply  the  water  on  the  naturtil  surface  of  the  ground,  so  as 
naturally  to  produce  the  effect  which  Dr.  Thornton  had  mentioned.  It 
was  given  so  easily  that  the  oaltivators  used  it  in  exoess,  and  thus  pro- 
duced a  very  large  amount  of  malarial  marsh,  which  led  to  sickness.  The 
canals  being  raised  above  the  surface  of  the  land  produced  two  effects. 
The  water  sank  into  the  ground,  and,  at  certain  distances  from  the  canal,  it 
rose  again  towards  the  surface.  The  first  effect  was  the  production  on  the 
surface  of  the  soil  of  a  saline  cfilorescence,  consisting  almost  entirely  of 
sulphate  of  soda,  which  rendered  the  soil  for  the  time  barren.  The  next 
efifect  of  the  percolation  of  water  was  the  production  of  those  unhealthy 
marshes..  The  Government  having  investigated  the  matter,  and  having 
seen  how  much  the  excessive  irrigation  was  the  cause  of  sickness,  and  how 
much  evil  was  produced  by  the  percolation  from  the  canals  which  were 
raised  above  the  natuial  level  of  the  country,  had  corrected  tbis  old  canal 
by  bringing  the  whole  of  it  **  within  soil,"  as  it  was  termed.  Facts  were 
being  collected,  and  still  more  facts  were  required  to  enable  them  to 
correct  the  many  existing  defects  of  the  old  canals.  He  desired  to  confirm 
what  had  been  said  by  other  speakers  as  to  the  extreme  importance  to 
India  of  an  abundant  water-supply  for  cultivation.  And  as  to  the  subject 
of  the  effect  of  irrigation  upon  the  health  of  the  community,  he  could 
assure  his  hearers  that  the  Government  of  India  was  quite  alive  to  the 
necessity  of  ascertaining  fdrther  faci«,  and  of  applying  further  remedies. 

M.  Maignen  said  he  wished  to  explain  why  the  death-rate  of  children 
was  greater  when  the  water  was  low  than  when  it  was  high  in  the 
wells.  The  maritime  stations  of  France,  from  time  immemorial,  had 
yearly  been  afflicted  with  typhoid  fever  in  the  autumn  and  winter,  the 
time  when  the  recruits  arrived.  At  L'Oricnt,  since  precautious  had  been 
taken,  there  had  not  been  one  case  of  admission  of  typhoid  fever  to  the 
hospital.  Four  miles  from  the  port  of  Brest,  where  no  such  precaution 
had  been  taken,  there  had  been  250  deaths  in  a  month  at  one  barrack.  It 
was  the  old  hospital  of  the  prison.  There  were  four  long  sheds,  covered 
in  the  middle,  and  between  the  sheds  there  were  w.c.'s,  and  a  big 
drain.  The  water  falling  from  the  sheds  remained  stagnant.  It  was  a 
plateau  surrounded  by  walls,  and  there  was  no  escape  for  the  water. 
There  was  a  central  drain  at  each  corner  of  the  four  sheds,  a  well,  and  a 
pump,  and  that  was  the  only  supply  for  the  men  in  the  barrack.  For  20 
or  30  years  there  were  1,200  men  in  that  barrack,  but  snddenl}^  the  number 
was  increased  to  3,000,  and  from  that  moment  they  drew  three  times  as 
much  water ;  the  wells  were  the  natural  place  for  the  water  and  the  mud 
that  had  been  stagnant  for  20  or  30  years  to  flow  into,  and  those  unfor- 
tunate men  actually  drank  the  water  that  had  been  stagnant  in  that 
superficial  area  for  that  time.  As  the  water  went  lower  down  in  the 
wells,  more  water  came  into  the  wells  from  the  upper  strata.  The  germs 
had  been  long  in  a  dormant  state,  and  deprived  of  the  light  which  was 
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necessary  to  the  purification  of  polluted  water,  and  they  were  only  brought 
to  real  life  when  they  were  subjected  to  the  heat  of  the  body.  Two  pro- 
cesses of  water  purification  had  been  referred  to,  the  shaking-up  of  iron 
with  the  water,  and  sand  filtration.  That  which  was  done  by  shaking-up 
iron  and  water  might  be  done  by  other  means.  It  was  not  a  bad  method, 
bnt  it  was,  he  thought,  expensive,  and  the  same  thing  could  be  done  by 
the  cheaper  method  of  throwing  a  salt  of  iron  into  running  water.  After 
revolving,  the  water  was  sent  over  into  decanting  tanks,  and  exposed  to 
the  sun.  That,  again,  was  a  bad  thing,  because  the  light  came  and  helped 
to  multiply  the  microbes  and  the  vegetable  matter,  which  warmth 
multiplied  so  quickly.  With  regard  to  sand  beds,  they  well  knew  that 
sand  beds  did  not  remove  all  suspended  matter.  In  Berlin,  the  water 
was  yellow,  and  by  simple,  proper,  mechanical  filtration,  that  yellow 
colour  disappeared. 

Xr.  A.  F.  Grantham,  in  reply,  said  he  quite  agreed  with  what 
Mr.  Baldwin  Latham  had  said  as  to  the  Cambridgeshire  Fens.  As  to  the 
black  peaty  soil  in  India,  mentioned  by  Mr.  Baldwin  Latham,  that  gentle- 
man had  said  that  it  was  so  stiff  that  perhaps  drainage  could  not  be  carried 
out  without  great  expense.  There  were  very  few  soils,  he  should  say, 
stiffer  than  some  of  the  English  clays,  and  from  his  own  experience  he 
had  no  doubt  that  the  drainage  could  be  carried  out  at  a  reasonable 
cost,  to  the  immense  benefit  of  those  clay  soils.  With  respect  to  what 
Dr.  Thornton  had  said  as  to  remedies,  he  (Mr.  Grantham)  spoke  with  all 
deference  as  to  limiting  the  quantity  of  water  by  measure.  He  thought  if 
anyone  would  read  Captain  Baird  Smith's  book,  on  the  subject  of  Italian 
irrigation,  he  would  find  the  immense  difficulty  there  was  in  providing  a 
meter  that  would  really  accurately  do  its  work,  and  measure  out  the  water 
equally  to  all  parties,  or  in  their  respective  proportions.  That  seemed  to 
him  one  difficulty  about  limiting  the  water ;  but  no  doubt  the  lowering  of 
the  level  of  the  canal  a  little  below  the  soil,  and  making  the  peasant  lift 
the  water  a  little,  would  be  an  immense  improvement  and  an  amelioration 
of  the  difficulty.  In  a  great  many  irrigation  grounds  in  this  country, 
subsoil  drainage  would  be  of  great  benefit,  although  they  did  not  receive 
an  excessive  amount  of  water.  He  quite  agreed  with  the  speaker  who  said 
that  it  was  very  necessary  to  look  after  sub-soil  drainage  round  towns.  He 
had  referred  to  a  paper  by  Dr.  Ansted,  in  which  he  described  the  great 
harm  which  some  lagoons  in  Corsica  created,  by  the  malaria  going  up 
from  them ;  the  inland  towns  being  healthy,  while  those  parts  of  the 
country  near  the  lagoons  were  much  affected  by  the  disease. 

Herr  Kiixiimel  said  that  in  Altona,  with  its  mechanical  sand-filtra- 
tion and  its  regular  bacteriological  examination,  it  was  found  that  the 
average  was  not  more  than  20  microbes  per  centimetre,  and  very  often 
there  was  no  microbe  at  all.  The  water  of  the  river  had  manv  more 
microbes  than  the  Seine.  The  rate  of  5,000  was  very  low,  the  common 
rate  being  20,CO0.  He  therefore  believed  that  mechanical  filtration  could 
not  be  80  bad  as  had  often  been  stated. 
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Prqjets  pour  rAlimentation  en  Zan  Potable  d'tme  grande 
partie  de  la  Franoe  an  moyen  de  TSan  des  Lacs  de 
Nench&tel  et  dn  Leman. 

PAR 

M.  GuiLLAUME  KiTTERy  Ingenieur,  Neuchat^l. 


♦  ■•■» 


Provenance  et  qualite  des  eaux. 

L'eau  (III  lac  de  Neuchatel  «;aptee  a  100  metres  de  profondeur  serait 
celle  destinee  h.  Paris  et  aux  villes  et  villages  des  departement^  traver- 
ses par  Tacjueduc  derivateur,  elle  pourrait  au  besoin  etre  distribu^ 
jusqu'aux  environs  de  Bouen. 

L'eau  du  lac  Leman  ou  de  Geneve,  toujours  capt^  k  100  metres 
environ  de  profondeur,  serait  celle  destinee  a  Lyon  et  aux  villes  et 
villages  de  la  vallee  du  Kli6ne ;  jusqu'jl  Orange,  elle  serait  distribuee 
au  moyen  d'un  grand  aqueduc  derivateur  central,  puis  de  la,  au  moyen 
de  deux  embranchements  principaux,  elle  serait  derivee  du  dSie  ouest 
jusqu*a  Nimes  et  Montpellier  et  du  c6te  est  jusqu'a  IViarseille,  avec 
possibilite  de  la  distribuer  au  deU  de  ces  villes  du  littoral  meditcrraneen. 

Le  bassin  hydrographique  qui  alimente  actuellement  le  lac  de 
Neuehatel  au  moyen  de  I'Aar  qui  y  jette  souvent  ses  eaux  par  le  lac  de 
Bienne,  est  de  8,331  kilometres  carr^s  d'etendue. 

Le  bassin  hydrographique  du  lac  Leman  est  de  7,995  kilometres 
carr^s. 

Done,  le  partage  entre  les  deux  resoaux  de  derivation  sera  pres- 
qu'egal  comine  puissance  d' alimentation,  au  point  de  \'ue  de  Tetendue 
des  surfaces  alimentaires,  des  bassins  recepteurs  et  de  l'eau  d'alimentation. 

L'eau  de.s  lacs  suissei?,  dont  il  sagit  ici,  est  d'excellente  quality  quoi- 
qu'elle  soit  assez  riche  en  matieres  organiques,  mais  celles-ci  sont  com- 
plutement  oxyd6es  dans  les  couches  profondesoii  on  ne  recontrejanwri*  ^ 
I'analyse  aucune  trace  d'ammoniaque  ni  d'azotites,  ce  qui  n*est  pas  le 
cas  pour  les  couches  tr^s  superlieielles.  La  difference  de  density 
entre  Teau  des  couches  superficielles  et  celle  des  couches  profondes 
toujours  ii  quatre  degres  centigrades  en  hiver  comme  en  ete,  rend  tout 
melange  des  eaux  de  surface  impossible  avec  celles  k  100  metres 
avant  plusieurs  annees,  c'est  a  dire  avant  une  oxydation  et  une  purifi- 
cation iiifiniment  plus  completes  que  celles  des  eaux  de  pluie  alimentant, 
n'imjwrte  quelle  source  souterraine. 

La  nieilleure  preuve  experimentale  de  cette  qualite  parfaite  des 
eaux  est  Texperience  faite  k  Zurich  et  a  Geneve  depuis  plus  de  50 
ann6es,  villes  de  60,000  et  70,000  habitant's,  exclusivement  alimentoes 
avec  IVau  de  leurs  lacs,  et  cependant  Teau  y  est  captee  a  quelques  metres 
seulement  de  profondeur. 
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Les  6<lilites  <ie  cas  villiis)  u*oiit  eii  qu'^  se  feliciter  du  systeme 
(rulimentation  adopte,  depuis  que  Ton  a  61oigne  du  rivage  imin^diat  les 
tuyeaux  aspimteurs  de  Teau ;  il  est  vrai  <|u'il  manque  a  ces  eaux  la 
frwclicur  en  ete,  ce  (jui  ue  sera  pas  le  cas  ix)ur  les  eaux  du  projet  Ritter 
eaptees  a  100  metres  de  profondeur  et  ayant  quatre  degres  seulement  de 
temperature  k  leur  origine. 

La  basse  teniperaturt*.  de  Teau  permettra  de  distribuer  celle-ei  a 
Paris  a  9  ou  10  <legres  et  a  Montpc»llier  et  Marseille  a  10  ou  12  degres. 
L'eau  captee  dans  les  lacs  si  profondement,  est  prescpie  indenme  de 
microbes  ou  germes  vivants :  lorsque  M.  Ritter  a  presente  a  Paris  son 
projet  pour  ce  qui  c»oncerne  cette  v-ille,  cet  ingenieur  a  prouve  victorieuse- 
ment,  que  Teau  proposee,  capt^  de  50  a  100  metres  de  profondeur, 
renfermait  considerablement  moins  de  microbes  quo  les  eaux  <le  la 
Dhuis  et  memo  que  les  eaux  si  r^put^s  de  la  Vanne  employees  pour 
Talimentation  de  la  capitale. 

Dans  Popuscule  public  sur  ce  sujet  et  rendant  compte  dc?  la  com- 
munication d(»  M.  Ritter  ^  la  Societ6  des  Ingenieurs  Civils  de  France 
dont  il  fait  partie  (voir  tome  d'lvofxt  1HS8  dos  bulletins  de  cette  societ^), 
il  s<»  trouve  tout  un  chapitre  cone(»rnant  la  demonstration  de  I'excellence 
de  Teau  des  lacs  suisses  captee  k  une  gran<le  profondeur. 

En  resume  M.  Ritter  eonc'lut  en  disant  que  Teau  proposee  captee 
dans  1(^  conditions  de  profondeur  indiquees  (»i-d(»ssus,  est  pour  de  gros 
volumes,  la  meilleure  tiu'il  soit  jiossibk^  de  s(»  procurer,  car  elle  est 
veritablement  mincralifee  par  son  sejour  de  plusieui-s  annees  dans  les 
couclies  profondes,  tres  charge (i  d*air  qui  se  degage  alK>ndammeut  quand 
on  la  ramene  a  la  surface,  enfin  parce  qu'elle  est  absolumeut  debarrassee 
de  toute  matiere  organique  non  oxydee  ou  en  voie  d'oxydation  comma 
aussi  de  tx)ut  germe  nocif  vivant. 

Volume  des  eaikv  disponiblcs. 

La  puissance  alimentaire  du  lac  de  Neuchdtel  sera  mise  a  contribu- 
tion  a  raison  <le  30  miitres  cubes  par  seconde,  ce  qui  represent(i  un 
dixietne  environ  du  volume  moyeu  debite  par  TAar  avant  son  entree 
dans  le  lac  de  Bienne  par  le  nouveau  canal  de  Hagneck. 

Avec  30  metres  (Mil)es  i)ar  seconde  (recoTdement,  les  trois  lacs  <lc 
Neuchatel,  Bienne  (»t  Morat,  (jui  en  realito  ne  feront  qu*un  sexil 
resen'oir,  pouri-ont  avec  une  couche  de  un  metre  seuh^ment,  suilire 
pendant  138  jours  au  debit  journalier  necessair*;  de  2,592,000  metres 
cubes,  soit  done  pendant  4^  mois. 

D  resultera  selon  M.  Ritter,  avec  les  tnivaux  «le  pamchivement  qu'il 
a  prevus  dans  son  projet,  des  canaux  de  correction  des  eaux  des  lacs  du 
Juni;  une  amt^lioration  sensible  de  la  navigation;  iles  variations  de 
niveau  moins  considerables ;  eiifin  comme  pendant  les  basses  eaux  do 
I'Aar,  la  reserve  des  lacs  servira  seule  a  Talimentation  de  racqueduc 
adducteur  des  eiiux  du  projet,  reau  de  la  riviere  sufRra  tres  largement 
aux  l)esoins  des  quelques  usines  d'aval  en  Argovie,  qui  utilisent  une 
faible  jmrtie  de  ses  eaux. 

Aucune  raison   majeure   ne   saurait  etre  mise  en   ligne  pour  faire 
echec  au  piojet,  vu  le  grand  benefice  iinau<  ier  qui  resultera  pour  la 
I     p.  2205.  'L 
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Suisse  (le  r«-xecution  <le  Tentreprwe  projet^e,  aux  recettes  de  laquelk 
olle  |Mirtieij)era. 

Pour  <'e  qui  concerne  les  eaux  <lu  Leman  M.  Ritter  prevoit 
^galement  Tin  pr^levement  des  30  metres  cubes  par  seconde,  ear- 
i-esponclant  ii  un  huiti^me  environ  du  volume  d^bite  par  le  Bh6iie  i 
Geneva. 

La  France  a  inconteHtablement  le  droit  de  pr^lever  ce  volume  d'eaii 
dans  le  Leman,  toutefois  un  inconvenient  grave  se  produira  de  ce  c6te,  a 
savoir  que  la  ville  de  CJen^ve  ayant  mis  a  profit  les  idees  et  projets 
elal)ores  jrnr  M.  Ritter  lui-m^me  en  1876,  a  execute  un  vaste  systeme 
(rutilisation  des  forc»es  motric(»s  du  Rhone,  (lonnant  eau  force  et 
luniiei-e  electrique  k  la  ville ;  or  il  resultera  de  cet  etat  de  choses  un 
contiit,  vu  le  dctourneinent  des  eaux  jmr  une  autre  voie  que  celle  de 
Geneve.  Pour  eviter  ce  conflit  M.  Ritter  a  prcvu  <lans  son  projet  un 
nioyeu  de  ivstituer  a  Geneve  la  force  perdue  jwr  le  d^tournement  iles 
30  metres  cubes  d'eau  prevus  ;  consequemment  pa^  plus  a  Geneve  <ju'a 
Neuchatel  I'eau  captee  dans  les  liu's  n'offrira  des  inconvenients  pour 
les  riverains  de  ceux-ci. 

Mode  de  derivation  des  eaux  et  particularites  relatives  au  st/steme. 

Les  projets  <le  derivation  <les  deux  syst^mes  du  lac  de  Neuchitel 
et  dn  Leman  comportent  d'immenses  aqueducs  dont  les  trac6! 
suivent : — • 

Pour  Tacpieduc  de  Neuchatel -Paris,  la  travers^  du  Jura  ilepuis 
Auvernier  lieu  de  captation  de  I'eau,  a  Maiche  ilans  la  vallee  du 
Dessoubre  au  moyen  d'un  tunnel,  traversee  du  de|)artement  du  Doub«< 
et  de  la  Haute  Sa6ne  en  passant  an  sud  de  Vesoul,  de  la  Haute  Mame 
au  sud  de  Laiigrcs,  do  la  Cote  d'Or  au  nord  de  Ch^tillon,  de  rAul)e 
pres  de  Bar-siir-Seine,  de  TYonne  au  nord  de  Sens,  de  Seine  et  Mame 
an  sud  de  Fontainebleau,  enfin  de  Seine  et  Oise  et  arrivee  k  Paris  sur 
les  hauteurs  de  Meudon. 

Pour  Taqueduc  du  L^man  la  prise  d'eau  pres  d'Yvoirt*  fournira 
I'eau  a  nn  tunnel  debouchant  pres  de  Bellerive  dans  les  gorges  du 
Rhone,  de  la  raque<luc  longe  le  Rh6ne  jus<pie  pr^s  de  Belley,  de  ce 
point  se  dirige  sur  Vienne  au  sud  de  Lyon,  longe  <le  nouveau  la  vallee 
du  Rh6ne  jusqu'au  nord  d'Orange. 

l)e[)uis  Orange  un  embran(*hement,  celui  de  gauche  passe  pr^s  de 
Carpentras,  Tlsle  et  Cavaillen  dans  le  d^partement  de  Vancluse  puis 
s'infleehissant  a  Test  aboutit  k  Marseille. 

L'enibranchement  de  droite  traverse  le  Rh6ne,  passe  au  sud-est 
d'Uzes,  quelque  |)eu  au  nord  de  Nimes,  au  nord  de  Lunel  et  se 
termine  sur  les  hauteurs  qui  dominent  Montpellier. 

Les  travaux  des  aqueducs  comprennent : — 

P.  Des  tubes  metalliques  capteurs  des  eaiix  qui  d^bouchent  dans 
les  aqueducs,  ces  tubes  seront  arm^s  de  cr^pines  on  cribles 
gigantesques  a  roTilettes,  que  Ton  pourra  p^riodiquement 
rainener  a  la  surface  pour  leur  nettovage. 

2«.  Des  tunnels  nombreux,  dont  un  transjurassique  de  37,000  metres 
pour  Taqueduc  du  lac   de   Neuch4tel,   qui  sera  divise  en 
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trois  troii^oiis  dv  5,   19,  et  13  kilometres  au  inoyen  de  deux 

gal<»rie8  incline(»8. 

La  derivation  du  L^inan  comporte  ^galement  iin  tunnel 

de  40,000  metres  de  longueur  en  terrain  quatemaire,  mais 

avee  massif  superi>08e  de  tres  faible  hauteur  permettaut  son 

execution  avec  un  nombre  illimite  de  puits. 
3''.  D«*s  eanaux  voiitA*<on  beton  d'une  section  en  general  <le  IS  metres 

carres  av«»c  |K»!itc  variant  de  4  a  0  metr(*s  par  myriauietre,  ils 

seront  executes  mecanicjuement. 

4**.  L'a(iue<luc  compwmd  encore  comme  travaux  pour  le  sjst^me  du 

lac  de  Neuch&tel : — 

mhires. 

65  pontH  aqueducs  d'une  longueur  de         -  118,500 
5  syphons  metallicpies  d'une  longueur  de  -  29,500 
19  tunnels  y  compris  le  grand  d'une  lon- 
gueur <le                  -                 -                 -  63,300 
En  y  ajoutant  unc  longueur  de  -         -  255,300 
PoTir  raque<luc  en  tranchee  et  de  -             -  2,960 

Pour  1(58  aspirateurs  et  canaux  de  jonction      

on  obtient  un  total  de  longueur  de          -  469,560 
Soits  en  chiffres  ronds  470  kilometres, 

Les  etudes  pour  le  projet  du  Leman  nc  sont  point  suffisamment 
avancees  jwur  pouvoir  en  donner  le  detail  avec  precision. 

Tout<»fois  on  |)eut  approximativement  indicpier  que  la  longueur  de 
Tacpiedue  du  lac  a  Orange  s(»ra  d'environ  350  kilometres  ;  que  Tembran- 
chement  d'Orango  k  Marseille;  aura  une  longueur  de  140  kilometres  et 
qu'enlin  celui  d'Orange  a  Monti)ellier  comportera  100  kilometres 
(Faqueduc  environ. 

Les  hauteurs  de  charge  d'eau  disi)onibles  seront — 
k  Paris  dc  100  metres  sur  la  Seine. 
h  Lyon  d(^  130  metres  sur  le  Rh6ne. 
a  Nimos  (1(»  120  metres  sur  la  ville. 
a  Montpellier  de  100  metres  sur  la  ville. 
h  Marseille  de  130  mMres  sur  la  mer.  * 

Ces  chiffres  donnont  une  idee  de  la  grande  force  motrice  qu'il  sera 
possible  dv  tirer  de  I'eau,  tout  en  lui  Inissant  une  pression  suifisante 
|K)ur  etre  distribuee  dans  la  majeure  partie  des  localites  pour  Talimenta- 
tion  et  les  services  publics. 

Coiit  du  projet. 
Le  projet  de  derivation  des  eaux  du  lac  de  Neuch&tel 

k  Paris  coutiTa  avec  les  int6r6ts  comptes  a  3  ^/^  francs, 

jx'ndant  les  quatres  annees  de  construction  -     400,000,000 

L'aque<luc  de  derivation  des  eaux  du  Leman  depuis 

Yvoire  a  Onuigt;  couUTa         -                  -                 -  300,000,000 

L*end)ranehement  d'Orange  a  Mai-seille  coutera         -  75,000,000 

Celui  d'Orange  a  Montix^llier  contera             -             -  50,000,000 

Total    -  -  -    425,000,000 
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Etisemble  du  cout.  francs. 

Projet  <io  Xeucbatel              ....  400,000,000 

Projet  cle  Geneve       -                  -                  -                  -  425,0CK),CHX) 

Fraiij  genoraux          -             ...             -  75,000,000 

ToUil     -  -  -     a(X),000,000 

La  sociote  q\\\  se  ehargora  de  I'entrepriM*  <levni  fujss.ilcr  uu  capital 
d'exploitatioii  \yo\\v  installer  <les  distributions  d'eau  dans  tontes  les 
loealites  ciiii  en  desireraient  on  auxcpu'lles  <!es  ressonrces  snffisantes 
feraient  defaut  ponr  les  fairc  innnediateinent  a  lenrs  fniis. 

Les  avanees  ainsi  faites  sentient  reuiboursees  par  voie  (ram()rtisj<i- 
niont  lent,  dont  les  annnites  semient  fonnees  au  nioyen  d'nne  au^i^uienta- 
tion  des  taxes  crabonnement  d'eau  distribiTee. 

On  arrivt'ni  ainsi  rapideinent  a  distribner  et  pl:icer  rexceilente  nui 
«l(is  (roncbes  profond(»s  des  lacs  Lenian  (»t  de  N*MicbaU'l  et  a  ivjdiser  eette 
<;i^:intes(pie  et  surtout  bienfaisante  (euvreavee  nn  enpital  de  ////  williard 
de  francs. 

licndemcnt  de  Ventrejtriae. 

Pour  assurer  rapideinent  la  rontabiliu'  de  Tentreprist*  il  faudra  venth-e 
I'eau  a  Tin  prix  excessiveinent  nuluit  aux  vilkks  (pii  en  out  insulHsjun- 
ni(»nt,  par  ex(mi])le  (piatre  eentinies  lo  nietn*  euln*,  win  foiirnie  ibms  les 
reservoirs  de  leurs  distributions. 

Pour  les  loi*alites  oil  la  soeiete  distribucra  elle-nienie  ses  e^iux,  elle 
ponrra  aisenient  rctirer  10  eentimes  du  metre  cube  d'eau  livree  a 
domicile,  prix  inferieur  do  moitie  environ  ii  celui  que  I'ou  paie 
genendenient  tlans  les  vill<»s  les  plus  economic pienient  alinientees. 

En  a<lniettant  ces  bases  on  aura,  GO  metres  cubes  d'cjiu  {mr  seeonde 
a  vendre  soit  5,184,000  metres  cul>es  par  jour. 

Au   prix  de  (piatre  centimes  cette  eau  mise  en  francs. 

vente  produirait  done;  annuellement     -  -       75,000,000 

II  faut  ensuite  compter  sur  1,500,000  mt^tres 
culKiS  par  jour  qui  seront  distribues  par  la 
societe  (it  (|ui  pro<luisout  au  moins  (piatre 
centimes  de  plus,  soit  environ  -  -       22,0(K),000 

Enfin  le  projet  prevoit  qu'il  sera  possible  de 
tirer  de  Peau  ainsi  distribuee,  une  formidable 
force  m6canique  au  moyen  de  laquelle  on  pourra 
assurer  I'eclairage  electrique  de  la  plupart  des 
villes  alimentees. 
De  ce  cbef  on  pourra  compter  sur  une  r^'ette 

de  a  11  moins       ....         5,000,000 


Le  total  des  recettes  siTa  de  -  -     102,000,0(K> 

Si  d(»  ee  cbiffre  de  102,(KX),000  francs  on  defabjue 
pour  I'entretien  du  systeme,  les  frais  d'adminis- 
tration  et  geueraux,  etc.        -  .  -       12,000,000 

Ilresteranet  -  -  90,000,000 

soit  9  "^/q  du  capital  engag6  pour  chaque  exercice  annuel. 
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II  est  bieii  certain  (jue  Teelairagc  <!»let»tri(iiie  ren«lra  plus  de 
5,00^,000  ear  si  Ton  suppose,  (pie  Ton  puisse  prelever  seulement 
30  metres  de  hauteur  sur  la  ehute  (iispouible  de  Neueh&tel  h  Paris  qui 
est,  «ie  42S  metres  uioins  27  metises,  niveaux  du  lac  alimentaire  d^in 
cote  et  de  la  Seine  *le  Taut  re;  ou  que  Ton  puisse  prelever  le  menie 
chiffre  en  hauteur  sur  les  375  metres  de  hauteur  des  eaux  du  L^uian  sur 
la  mer,  on  aurait  »ve<*  cette  <diutc  00,000  X  30  =  1,800,000  kilo- 
grammeti'es,  soit  18,000  cbevaux  nets  sur  Tarbre  des  dynamos. 

Cette  force  |)ourra  etre  doublee  |>endant  les  heures  d'wlairage  et 
alimenter  d'cnergie  400,000  lam|)es  de  16  liougies,  valant  30  f.  anmielle- 
ment  Tune,  soit  tlone  un  ehiifiv  de  12,000,000  annuellement. 

II  est  en<'oiv  utile  d*indiquer  ici,  qut*  Tauteur  ihi  projet  propose 
d'Titiliser  parfois  la  ehute  d*eau  existant  entre  racpiedue  et  les  reservoirs 
des  villes  alimentees  non  pas  seulement  |K)ur  pro<hui*e  de  IVdet'tricite, 
niais  aussi  pour  clever  un  certain  volume  de  Teau,  dans  les  quartiers 
hauts  ou  meme  villes  voisines  plus  elevces  (pie  Taquedue  de  deri\"ation. 

Ainsi  en  senut-il  a  Paris,  oik  V*»rsailles  (^t  Go  communes  de  la 
baulieue  Parisienne,  soit  plus  <h*  70(\(KH)  Ames  de  |>opulation  seront 
eternellement  condamnees  a  ne  jamais  pouvoir  consommer  une  verre  de 
bonne  et  pure  eau,  la  ville  de  Paris  comme  un  vampire  malfaisant  absor- 
bant  et  aceaparant  toutes  les  eaux  des  sources  environnant  la  capitale  a 
200  kilometn»s  tout  autour  d'elle. 

Tout  en  alimentjint  l(\s  r(!*servoirs  de  Montrouge  situes  k  90  metres 
d'altitude  on  pourra  avec  IVau  de  Neuchatel  arrivant  a  120  metres,  utiliser 
les  30  metres  de  ehute  j)erdue  }>our  remonter  a  100  metres  sur  mer,  Teau 
n&essaire  k  Versailles  et  autres  Icx^ilites  du  la  l>anlieue  plus  elevees  que 
Paris  mdmc. 

II  en  sera  de  mome  dans  beaucoup  d'autres  \nUes. 

(*oncluif!ons. 

La  capitale  de  la  France  ruin«»  a  tout  jamais  Vavenir  des  eontrees 
avoisinantes  sous  le  rapport  de  Teau  }>otable,  sans  jamais  pouvoir  se 
satisfaire,  Tcjui  de  Seine  pendant  les  mois  chauds  de  Tannee  est  celle 
consommee  tour-j\-tour  |mr  de  nombreux  arrondissements  de  la  ville; 
Tedilite  de  C(»tte  capitale  arrive  toujours  trop  tard,  avec  des  volumes  d'eau 
de  source  nouveaux,  enleves  par  voie  d'expropriation  brutale  a  des 
populations  (pii  en  out  ou  en  auront  infailliblement  besoin  un  jour,  cela 
sans  jamais  marcher  aussi  vite  (pie  les  l)esoins  nouveimx  resultant  de 
Textension  de  la  ville. 

Trente  mille  maisons  ne  sont  point  abounds  aux  eaux  vu  le  prix 
eleve  et  surtout  la  mauvaise  (pialite  des  eaux  souvent  distribuees  en  etc. 

Les  eaux  d'Avre  quo  Ton  derive  en  ce  moment  ne  combleront  pas 
les  besoins  actuels;  (Vauti-e  part  M.  Eitter  pretend  que  les  arrosages  des 
rues  prati(pies  avec  de  Teau  contaminee  et  saturee  de  vermines  micro- 
biennes  sont  avec  I'eau  d'alimentation,  une  cause  de  la  permanence 
(Faction  de  la  li^vre  typhoide  h  Paris. 

Cette  fi^vre  devore  h,  Paris  80,3  i)OTir  100,000  habitants  annuelle- 
ment, et  pour  la  France  enti^re  c'est  83,3  i>our  100,000,  ce  qui  dit  assez 
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ou  nous  en  sommes  sous  le  rapport  de  la  bonne  eau  (^alimentation,  alors 
qu'en  Allemagne  la  mortality  due  k  la  typhoide  n'est  que  de  20,5  pour 
100,000  habitants  et  en  Angleterre,  26,7  pour  le  nieme  chilffre. 

Cet  etat  de  grande  inMriorite  de  la  France  <loit  absoluuiont  prc^ndro 
fin,  dit  M.  Ritter,  et  il  compte  sur  le  concours  de  tons  los  Fran^ais 
attaches  sincerement  a  Thumanite  et  k  leur  pays  jwur  lui  aider  a  r^'aliser 
le  probl^me  de  la  bonne  eau  jmrtouf. 

Les  40,000  Fran9ai»  qui  meurent  chaque  annoe  j)our  eette  cause, 
doivent  finalement  etre  raycs  <le  cette  lugubre  page  annuelle  de  statisticpio, 
il  y  va  de  Vhonneur  de  la  France, 

Sou«  ce  rapport  done  le  milliard  a  employer  pour  rosoudre  ce  beau 
projet,  pourra  tout  en  rai)portant  un  bel  interet  6tre  api)ele  le  millard 
bienfaisant. 
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Eindringen  von  Unreinigkeiten  in  Druckwasserleitnngen. 


VON 


G.  Oesten,  Berlin. 


Wenn  man  Wasserleitungsrohren  mit  innerem  Dnick  in  don  Boden 
legt,  so  pflegt  man  nicht  die  BefiirchtTing  zu  hegen,  dasn  StofFe  aus  doni 
Boden  in  solche  Rohren  eindnngen  konnteii,  selbst  wenn  Oeffnungen  in 
der  Kohrwan<l  entstehen.  Man  wird  vielmehr  ulnM-all  die  Vorstelhmg 
hal>en,  dass,  wenn  in  der  Wamlung  eines  gefiillten  Wasserleitungsrohrs 
mit  innerem  Druck  ein  Loch  entsteht,  das  Was.s<n*  unt€*r  alien  Umstiinden 
mit  der  dem  vorhandenen  hydraulischen  Dnick  entsjwechenden  Krafl 
ausstromen  muss,  indem  es  zugleich  jedem  fremden  Korjier  den  Eintritt 
verwehrt,  und  nicht  annehmen,  dass  aus  dem  das  Rohr  umgel>enden 
Boden  Kori)er  durch  die  Oeffnung  in  der  Rohrwandung  in  das  Rohr 
eintreten  konnten 

Dennoch  kann  «lieser  Fall  eintreten  und  kommt  in  dor  Praxis  der 
modernen  Wasserversorgung  vor.  Hierzu  sind  natiirlich  bosondere 
Umstande  erforderiich.  Diesi*  konnen,  wie  eine  einfachc  theoretische 
Erwiigung  lehrt,  herbeigefiihrt  werdeu  durch  die  Art  tukI  Richtung 
des  Rohnlefects  und  durch  die  Stromungsgeschwindigkeit  im 
Wasserrohr. 

Wenn  in  einem  Wasserrohr  die  in  nelK»nstehondor  Skizzo  durch 
Pfeil  bezeichnete  Stronmngsrichtung  lM»stoht,so  mag  dieGeschwin<ligkeit 
der  Stronuuig  gross  oder  gering  mmu,  soforn  nur  (bis  Wasserrohr  unter 
innerem   Druck   steht;  cs  wird   sowohl   durch   eine  OcflFnuug   in   der 
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AVainluii*^  M'likriM'lit  ziir  Ax«'  «,  wi<»  in  stuiiipfeia  Wiiikel  g<*geii  (lie 
8tr(")iiiuii<{sriclituii^  b  stcts  Wassim*  iiach  ausseii  uuhtivteiiyeiu  Eintlriii^Q 
von  KOr^xM-n  iuu*b  iiineii  iiicht  iii<i(j:lic]i  sein.  Aiulors  .stellt  sich  <liis 
Vorliiiltniss,  wi'iiii  dcr  L(»<*k  die  Rirhtnn^  e  spitzwinklieh  init  <!er 
Stroiiiunj^snclitiin;^  Zfi^^t.  In  dii'siMn  Fall«»  wird,  woiin  die  Ge^'hwin- 
dij^kjMt  d«*r  Stroinuii*:  <mih'  p*nn;i<*  cmIit  gleich  Null  ist,  elHMifnlls  oin 
Aus-spritzcii  von  Whsht  jius  d**ni  L«M'k  stattiindon ;  mit  der  Steigening 
dt»r  (le.shwindi^koit  dt's  Wmsmms  ini  llolir  wird  das  Entweieboii  von 
Wass<T  nl)n(*lnn(Mi.  liiM  ein«»r  jr^wissen  Strom«^\sc»hwindigk4»it  win! 
nach  doni  Prineip  des  InjiM'tors  v\\w  sjmjj:*»nde  Wirkuiig  cles  Whsmt- 
strahls  iMiitrcjton ;  iUtscIIk*  win!  dadureb  fn»inde  KoqM»r  in  <l«s  Innere 
des  KolirH  liineinzieben  und  niit  fortfiibren. 
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In  WirkH(*likeit  ist  dicser  Vorgaug  an  dem  in  Fig.  1-4  abgebildeten 
Absporrlmlin  einer  HaTisleitung  in  Berlin  lioobaehtet  worden.  Der 
Hahn  ist  cin  sog.  AbsiHjrrhahn  mit  Entleeiiing. 

In  Fig.  1  ist  derM»llH3  geoff net  dargestellt ;  die  Entleeningsoffnung 
in  Kiiken  ist  bier  dureb  die  Waudung  cles  Gebauses,  (iie  im  Gebause 
durcb  das  Kiiken  verseblotisen. 

Ill  Fig.  2  ist  der  Habn  gesehlossen  dargestellt ;  die  binter  dem 
Habn  ini  Sinne  der  Stroniungsriebtnng  gelegene  lU»bi*strecke  entwii.^sert 
sieb  1km  dieser  Stelbing  dureb  die  Entleemngsoffnungcm  aiif .  dem  durcb 
Pfeil  angedeuteten  Wege. 

Fig.  3  stellt  eine  Mittelstellung  des  Halins  cLir,  in  der  dersell)e  in 
iler  Leitung  vorgefun<len  ^loirde.  Dicse  Stelbing  l)eforderte  die  Sauge- 
wirkung  lU^s  eiitstandenen  Leeks.  Dersellie  batte  sieb  bier  als  ein 
kleiner  Kanal  von  der  EntleeiaingsofPnung  naeb  dem  Innern  des  Hahns 
gebildet.  Aus  diewan  Kanal  war  zunacbst  Wasser  ausgespritst  und 
batte  die  Entleeningsoffnung  im  Glebause  ausgewascben,  wic  in  der 
2^icbnung  zu  erseben  ist.  Alsdaun  aber  war  bei  einer  gewissen 
Stroniungsgescrbwindigkeit  ein  Ansaugen  von  aussen  eingetreten  und 
Sand  in  die  Bohrleitung  eingescbleppt  worden.  Dieser  Sand  lagerte 
sieb  wiedei  bolt  in  d<*n  Zapfliabuen  des  Hauses  so  ab,  dass  diese  un- 
brauehl>ar  wurden.  Als  man  dem  Ursprunge  des  Sandes  sorgfaltig 
niuibforscbte,  f*an<i  man  die  Ursacbe. 

Es  wnrde  nun  tlas  Einsaugen  von  Sand  und  gefarbter  Flussigkeit 
<lureb  den  im  Habn  Ijefindlieben  Leek,  sowobl  in  der  LeituDg,  als  anch 
naeb  der  Herausnabme  dessellM^n  in  der  Probiranstalt  der  stadtiscben 
Wasserwerke  experiment-ell  ausgefubrt  und  festgestellt. 

Aus  Vorstebendem  ergiebt  sieb  somit  die  bygieniscb  niebt  nn- 
wicbtige  Tbat.sjurbe,  <Liss  eine  Druckwasserleitung  unter  besonderen 
Umstanden  Unreinigkeiten  aus  ibrer  Umgebung  aufnebmen  and  mit 
dem  Wasser  fortleiten  kann. 
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Thursday,  13tb  August  1891. 

The  Chair  was  occni>ie(l  by 
The  Pivj»idtMit,  Sir  John  Coodk,  K.C.M.Cl. 

The  Present  State  of  our  Znowledge  conoerning  the 

Self-Pnrification  of  Bivers. 

BY 

Percy  F.   Franklaxd,  Ph.D.,  B.Se.  (Lonil.),  F.R.S.,  Professor  of 
Chemistry  in  St.  Amhew's  Univei*sitv,  Diiii<lee. 


There  is,  perhaps,  no  eontroversinl  matter  eonneete<l  with  the 
hygiene  of  water-supply  to  whieh  engineers  liave  so  frequently  had 
their  attention  <lireeted  as  that  of  the  self-purifieation  of  river  water. 
Although  it  is  a  subject  on  which  most  water  engineers  have  a  very 
<leci<le<l  opinion,  the  present  occasion  appears  to  me  imrticularly  favour- 
able for  reviewing  the  whole  que.»<tion  by  the  light  of  the  most  recent 
information,  esi)wially  as  we  have  the  benefit  of  the  presence  of  a 
number  of  distinguishtMl  colleagues  from  abroad,  whose  opinions  on  this 
much  vexe<l  toj)ic  will  be*  very  welcome. 

The  subjiH't  of  the  .«ielf-purification  of  rivers  a<lmits  of  being 
considereil  from  two  pei-fectly  di.stinct  points  of  view,  as  indeed  do 
almost  all  other  questions  relating  to  the  purity  of  water,  viz.,  from  the 
chemical  and  the  biological  aspects. 

Inasmuch  as  the  organic  inq)urities — and  the  controversy,  of  «'ourse, 
only  refers  to  organic  impurity — gaining  access  to  rivers  may  be  either 
devoid  of  lifc^  and  unorganised,  or  living  and  organisinl,  their  discussion 
is  in  the  one  case  a  chemical,  and  in  the  other  a  biological  (piestion. 
Until  recently  the  subject  has  been  only  considered  from  a  <*heuiieal 
point  of  view  in  conse<pienc(»  of  the  imi>os.^ibility  which  formerly  existe<l 
of  obtaining  any  precise  or  accurate  information  upon  such  matters  of 
bioloj^v. 

The  firm  conviction  possesses!  bv  manv  that  rivers  Tinderso 
s|)ontani»ous  purification  in  the  course  of  their  flow  is  generally  bas<Ml 
upon  personal  obs(»rvations  mad*-  u])on  streams  in  which  the  pixK'css 
appears  to  be  going  on  in  such  a  striking  manner  that  no  analvti(*al 
evi<hMice  is  requinul.  All  engineers  are  nc(piaint<Hl  with  streiuns  which 
are  visibly  polluted  at  one  spot,  an<l  apparently  pun»  a  few  miles  lower 
down.  When  such  cases  are  fui*ther  subniitt(Ml  to  analvtind  tests,  the 
latter,  of  course,  fully  confirm  the  previous  ocular  inq)ressions.  In  fact^ 
that  such  disjippea ranee  of  organic  matt(M*  does  take  place  is  beyond  all 
shadow  of  a  doubt,  and  it  is  ukmc  waste  of  tim<»  to  contest  it.  A  has 
full  of  feathers  shaken  into  the  air  at  one  spot  would  similarly  be 
impercei)tible  a  few  huudre<l  yartis  away.  That  the  ])olluting  matter 
has  been  destrove<l,  however,  in  the  course  of  a  few  miles  flow  is  almost 
as  improbalde  as  that  the  feathers  should  have  been  decom[K)se<l  in 
their  short  flight  through  the  air.  In  fact,  when  these  cases  of  sup[)ose«l 
self-puriticatiou  are   carefully  investigated,   it   becomes   very   doubtful 
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whether  the  i)heiioinenon  is  chie  to  anythinj;  beyoiul  dilntion  and 
se<liinentatioii.  The  eai'efiil  exi)ei*iiiients  whicli  have  been  made  to  test 
this  point  are  by  no  ni(»ans  nunieron  s. 

A  series  of  iuvestijjations  was  made  by  the  llivers  Polhition  Com- 
missioners of  1868  to  test  the  point,  both  as  regards  highly  polluted 
streams,  such  as  the  Irwell,  Mersey,  an<l  Darwen,  j<nd  comparatively 
pure  ones  like  the  Thames ;  but  in  both  eases  their  lesults  were  of  a 
negative  character,  and  pointed  to  no  real  purifications,  i.e.,  destruction 
of  organic  matter,  although  there  was  distinct  e\-idence  of  consi<lerable 
improvement  in  th(^  qiiality  of  the  watei-  through  sedimentation. 

Some  years  ago,  I  un<leitook  a  series  of  exj)erinients  to  further  test 
this  point  in  connection  with  the  Thames,  which  has  always  Iwen 
regarded  by  some  as  a  river  possesse<l  of  most  remarkable  self-purifying 
power,  and  which  Tm(h)ubte<lly  often  does  reach  London  after  a  long 
flow  through  a  cultivate*!  and  fairly  populated  district,  in  a  surprisingly 
pure  stat<».  The  experiments  in  question  eousiste<l  in  taking  sjimples 
of  the  wat(T  flowing  in  the  river  at  different  i)oints  on  the  same  day, 
with  a  \new  to  establishing  whether  on  the  whole  the  chemical  quality 
of  the  water  was  improve<l  or  deteriorate<l  during  the  course  of  its  long 
'flow.  Thus,  on  one  day,  samples  were  taken  at  Oxford,  Reading, 
Windsor,  and  Hampton  ;  on  another  day  at  Cheitsey  and  at  Hampton ; 
and  on  thr(»e  different  occasions  samples  were  collectetl  both  at  Windsor 
and  at  Hampton  on  the  same  <lay.  The  i*esults  of  analysis  of  these 
various  samples  are  recorded  in  the  accompanying  table,  and  clearly  in- 
dicate that  the  chemical  quality  of  the  water  undergoes  slight  but 
almost  continuous  deterioration  in  flowing  from  Oxford  to  Hampton.  It 
must  be  remembere<l  that  this  deterioration  occurs  in  spite  of  a  very  large 
increase  in  the  volume  of  the  water,  a  large  proportion  of  which  gains 
aecess  to  the  riv(»r  from  springs  in  the  chalk  and  is  of  the  very  highest 
purity.  Thus,  Mr.  Thornhill  Harrison,  C.E.,  has  determined  that  the 
total  increase  in  volume  of  the  Thames  between  Maidenhead  and 
Thames  Ditton  was  (exclusive  of  the  Colne,  Wey,  and  Mole) — 

In  Apiil,  1884  -  -  2 19,o(X),()bo  gallons  per  day. 

On  July  8th,  1884  -  -     49,000,000         „         „ 

July  22nd  to  26th  -  -131,000,000         „         „ 

November,  1890      -  -  -     45,000,(XK)         „     .    „ 

(Harrison  on  Subterranean  Chalk  Water,  Inst.  Civil  Engineers,  1891.) 

In  the  above  experiments  I  purposely  limited  the  scope  of  my  inquiry 
to  the  dissolved  organic  matter  so  a**  to  avoid  the  complications  arising 
from  the  susixinded  matters,  concerning  the  removal  of  which  by 
{sedimentation  there  is  no  dispute.  On  this  account  all  the  above 
hamples  were  filttn*etl  through  Sweilish  {mper  before  analysis.  Indeeil, 
it  cannot  be  too  strongly  iK)inted  out  that  unless  the  questions  of 
<li»solved  and  suspended  matters  ait^  kept  wholly  distinct  in  the8<'. 
investigations,  no  reliance  whatever  can  be  pla(^d  upon  the  results. 

From  the  analytical  table  it  will   be  seen  that  the  i<h»a  of    any 
striking  destruction   of  organic  matter  during  tin*  liver's  flow  receives 

no  sort  of  support  from  my  experiments,   the  evidence  is  in  fact  wholly 

opiK>sed  to  any  such  supposition. 
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I  have  also  had  an  oppoi'tuuity  of  makin<;  a  somewhat  similar 
experiment  on  the  flow  of  the*  Uiv  and  Onse  above  York,  the  results  of 
which  are  nH*ord<»d  in  the  pre^'WMling  table. 

In  this  experiment  also,  th(»re  is  not  the  slighteHt  support  to  the 
theory  of  self-purifleation.  Nor  is  there  any  diminution  in  the  number 
of  mierol)es  durin<j;  the  obser\'e<l  flow. 

Of  forei<;n  investigations  on  the  same  subje<*t,  there  are  those  of 
.  Uulmt  on  the  Och'r  at  Breslau  (Ch«»mical  News,  1883,  104 ;  Bieder- 
manirs  Centmlbhde  fiir  Agrieidturehemie,  XIII.,  Pt.  I.),  of  Frank  on 
the  Spree  at  Berlin  (Zeitsehrift  fiir  Hygiene  1887,  III.,  355),  and  of 
Prausnilz  on  the  Isju*  at  Munich  (Centralblate  fiir  Bakteriologie  1890^ 
VII ,  400- 

Of  these  investigators,  Hnlwa  profes.s4»s  to  have  traced  the 
comph'tt*  purification  of  the  Oder  from  the  sewa-i^e  of  Breslau  after  a 
flow  of  32  kilometres.  It  is  impossible  to  make  an/  use  of  these  resnlLs 
v/ithout  a  knowle<lge  of  the  changes  which  the  volume  of  water  in  the 
river  undergot»s  during  this  flow. 

A  most  (*omplete  account  of  the  condition  of  the  Spree  tUiring  its 
flow  from  Berlin  to  Potsdam  is  given  by  Frank,  full  account  being  taken 
of  the  changes  in  volume  during  the  course. 

The  results  arrived  at  by  Frank  are,  however,  very  diflPei*ent  from 
those  of  Hulwa,  for  Frnnk  maintains  that  the  change  in  chemical 
eompo.sition  is  very  insigniflcant  throughout,  but  that  the  n(mil)er  of 
jnicrol)es  undergoes  a  most  striking  diminution  during  the  flow,  a  result 
which  he  naturallv  attributes  to  sedimentation.  Alivadv,  in  1885,  I  hatl 
myself  ("On  the  Removal  of  Micro-Organisms  from  Water,"  Proceetlings, 
Boyal  Society  1SS5,  No.  23H)  shown  to  what  an  astonishing  extent  micro- 
organisms are  removed  in  the  subsidence  of  solid  particles ;  this  I  had 
prove<l,  not  oidy  in  the  case  of  laboratory  experiments  made  with  the 
most  varied  materials,  but  also  on  the  large  scale  in  the  softening  of 
water  by  Clark's  process.  The  disappeai'auce  of  the  microbes  in  the 
water  of  the  Sprw  <luring  its  sluggish  flow  through  the  lake-like 
expansion  which  it  forms  after  junction  with  the  Havel  at  Spandau, 
above  Potsdam,  is  obviously  due  to  causes  of  a  similar  kind.  In  the 
experiments  of  Prausnitz  on  the  Isar  at  Munich,  there  is  the  same 
disappearance  of  microbes  during  the  flow,  which  is  again  attributed  to 
sedimentation. 

A  careful  study,  therefore,  of  these  most  recent  investigations  leads 
us  to  the  inevitable  conclusion  that  sedimentation  is  the  main  cause  of 
any  self-purification  in  river  water.  Of  any  rapid  oxidation  of  dissolved 
organic  matter  there  is  still  no  reliable  evidence,  although  of  course 
dilution,  which  frequently  takes  place  on  the  largest  scale,  as  in  the  ease 
of  the  Thames,  without  being  suspected  until  matle  the  subject  of  a  mast 
careful  scrutiny,  will  produce  a  superficial  appearance  of  such  a  result. 

This  removal  of  microbes  by  sedimentation  during  the  flow  of  a 
river  is  unquestionably  of  great  hygienic  importance,  and  of  much 
greater  hygienic  impoi*tance  than  the  alleged  oxidation  of  dissolved 
organic  matter,  which  in  itself  can  have  no  power  of  communicating 
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zymotic  disease ;  it  is,  however,  n  pi-ocess  which  cannot  he  relied  upon 
as  furnishing  any  guanint4*e  tliat  hannful  luicrolM^s,  turne<l  into  a  stream 
at  a  given  point,  will  no  longer  he  present  in  the  water  at  any  point 
lower  down. 

From  the  numerous  expeiiments  which  have  been  nia4le  on  the 
vitality  of  pathogenic  microbes  in  water,  there  can  be  no  doubt  tliat 
many  forms  which  might  have  subsidwl  as  above  indicate<l,  would  remain 
alive  for  long  jierioils  of  time,  and  be  carried  down  uninjured  when  the 
river  was  next  hi  floo<l.  Indeeil  recent  exi>eriments  of  Lortet  ("  The 
Pathogenic  Bacteria  of  the  Mud  of  the  Lake  of  Geneva,"  Centralblatt 
fiir  Bakteriologie,  IX.,  709)  liave  shown  that  such  dejjosits  formed  in 
lakes  actually,  and  not  unfi^ecpiently,  contain  pathogenic  forms  in  a  state 
of  vitalitv. 

We  must  not  allow,  thei'efore,  this  sedimentation  of  microbes  to 
cause  us  to  relax  our  protective  measures  to  exclude  contamination  from 
uur  streams ;  but  on  the  contrary,  bacteriological  research  clearly 
indicates  on  the  one  hand,  the  value  and  importance  of  purifying  by 
the  veiT  best  available  means  all  <langerous  liquids,  such  as  sewage, 
before  admission  into  rivers,  and,  on  the  other  hand,,  the  advantages  to 
be  securetl  by  submitting  the  water  drawn  from  sti-eams  for  town  supply 
to  the  most  careful  subsidence  and  filtration  through  sand  before 
delivery. 


Abknhlung  des  Wa^sers  dnrch  Anlage  von  Eiihlschachten. 

VON 

Professor  A    Oelwein,  Vienna. 


•4- 


Im  Jahre  1887  wurde  mir  die  Aufforderung  zu  Theil,  fiir  die 
Sta4lt  Iglau  in  Mahren,  mit  23,000  Einwohnern,  ein  Wasservers- 
orgungs-Projekt  auszuarbeiten . 

Die  Sta<lt  liegt  529*6  m.  iiber  dem  Meere  und  hat  eine  mittlere 
Jahrestemperatur  von  6°-7°  C.  Die  8ta<lt  und  Umgebimg  gehort  der 
Gneis-formation  an,  in  der  zwar  aus  einzelnen  Mulden  des  Massifs,  die 
mit  Verwitterungs-Pro<lukten  ausgefiillt  sind,  kleine  Quellen  hervor- 
brechen,  <lie  aber  zu  einer  geniigenden  Wasserversorgung  bei  Weitem 
nicht  ausreichten. 

Vor  ca.  300  Jahren  wurde  in  der  Nahe  von  Iglau  der  Silberbergbau 
iKitrieben,  und  aus  jener  Zeit  existiren  heute  noch  in  hoherer  Lage  als 
die  Stadt  Teiche,  die  damals  das  Wasser  zum  Betriebe  der  Pochwerke 
sammelten,  un<l  aus  denen  die  Stadt  durch  eine  Holzrohrleitung  audi 
Wasser  bezog.  Dieses  Teichwasser  erreichte  jedoch  im  Sommer  eine 
Temperatur  bis  23°  C,  und  nahm  in  Folge  der  Verwesungspro<iukte, 
meist  vegetabilischen  Ursprungs,  eine  braunliche  Farbe  und  sehr  iiblen 
Gk^nich  an.     Die  chemische  und  bacteriologische  Analyse  bezeichnete 
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>li«fles    Teiehwiwitcr    uls    v 
braruhbare*. 

Diese  T<'iche,  vier  im  ikT  Zahl,  voii  24f»  HeeUrpn  Bnac-hp,  licgen. 
3  Kilometer  von  <ler  St«(ii  eiitfernll  li-rrnwnnrlig  ubereinnruU'r.  Der 
DiitcrNle  Tetch  lii^t  23  ni. 'iilN>r  <letn  liochnten  Piinkte  <]er  Sbull.  Dk 
grussle  Til-re  ilerMtllH-n  betni};  niir  42  tn.  Sie  FaHSten  zusammeD 
4K3,l.>00  m^,  theits  Nimlf-rw'liliigs-,  thfiln  <,judlH-iit<!<er.  Van  Nt«<ler- 
schlngHgebiel  aller  Teiclie  lietragt  36H  Hecl»r,  lUe  tnittlen-  Nieiler- 
tKihlngHliohe  im  lO-juhrigeii  .iHlireMtutx^hwhiiill  wnr  5795  mm. 
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l)fl  mir  keiii  nmleri's  Wiissi'r  Kiir  Vrrfiigiitig  stiiiiil,  eiitwiiloss  it-h 
mieli,  dicHB  Tcii'lmasser  wipder  /ii  vi-rweiiden,  dif  Teii-he  zii  reinigen 
und  dan  Wusslt  lu  fiUrireu.  Dit-si-  Aiiliigo  ist  siiit  Anfaug  IHSt^  iin 
Betriebe  uiid  Ciinktionirt  gnt.    Das  Wasscr  Ut  durch  tlie  Filtrirung 
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g.iQA  ix'iu  gewonkii,  unit  duf  cheiuiM^liMi  iiu<l 
h:>ul«riol<>gL<tdit!u  AQnly^eD  erklan>n  ilnsimlbe 
fur  ganz  taiiellox. 

UflxT  die  FiltcrHtiUgt'n,  Bpiiiwiiss.fr- 
kHiiiTiicrii,  iLiM  Boll  met/,  eti-.  int  inclils  neiu's 
initziithcileu, — ikgegen  iU>er  dii-  Anltij!>',  ilii> 
i<.-h  /.ar  Kiihliiiig  iW  W:isners  iiiiwi'iideli',  iiuil 
flic  Ntcli  si-lif  gnl  Ijcwalirt. 

I'rofi's>ur  I)i'.  Fi-.  Simony  hattp  1K79 
I'iiu'ii  Vonmp;  iihcr  ilip  Art  iler  Tpinppni- 
lui-nbriiilmu-  in  AI|wiimppii  gehtilloii.  Annitpii 
vim  iliiii  imlili/irtpii  Ziffeni,  ili«  icli  in  ilf^iii 
folfp^nil^ii  Umlicoii  mifjjetragpii  Imln',  crgMb 
sii'li  dip  iiileriTWHitp  Ki-liliissFolgeriiL{;,  duss 
dip  Abiiniimt  dpr  'IViHixratiir  nai-li  dur  Tipfp 
l)pi  Si-cii  mil  ffi-riiigem  Zu-  uitd  AbfliisM,  iHe 
hI>..  i-iii  wnig  bpvreglps  Wjihs,*  hnboii,  in 
ciiii'tn  ^\\\7.  iiiiilprj]  Vprlittltnissp  i-rfolgl,  iiIn 
bci  Sipu  niit  slarkpin  Zu-  Hiid  AbfluMs,  iilso 
iiiit  ^iiii'iii  stiirk  l)pwegteii  Waaspr. 

lu  prsli'rpti  Sd-n  Eallt  die  TomjMTatiir 
viiu  10  III.  Tipff  iiu  nipid,  orrpiclit  ciii 
M>i\iiuuui  Ix-i  •11-  20  III.,  uiii  cLmii  niir  iiu<-li 
bis  OOiu.  Tiefe  '2-3' C.  iibznripluueu.  Ghiiz 
nn<ipi-!s  l)pi  Stfcn  niit  jtlaik  bewegtfiii  Wiisspr. 
l)u  iiiiuuit  dii!  Tpiuppnitur  bis  00  in.  Tiefe 
idliN'ilig     uud     fti.'it     iii-o|H)rtionul     luit    ilpr 

)ini<'iidpii  WtisMertiofp  jib. 

Ii'b   liiiliP  die   gleirliP  Erscheitiuiig  no<di 

1h      ip|pii  MpH.Kiingi'11  ill  Hiiugi-ul)i'n,  Bruiiuen, 

t    1  Teifheii   uud  SiH'd   couMjiIiiTu  kciiuiou, 

sp  liei  wciiig  iK'Wpgt^fiii  Wiuw<'r  dii-  'I'eui- 

]»in  urubiiiilmif  in    Soiiimur  v.u    10-20   ui. 

r    E;   eiiip  plot /.bi.- lie   mid   rpliitiv  .ii'br  gros.'se 

iiid  I'litKi'hlosM  iiiicli,  U'i  der  iylaiier 
\V    -ipn-iirMorguiig  den  (irnklisdiiTi  Versueli 

iKthf^n, piiiRIi  Si-h;ielit  iui  tiiiti-i-sl<'U  'I'l'ii'hi: 
k  llii;Ii  ftiiJW;uhelN'ii,  uiii  dii.s  Wiiswr  dimn 
I  li  Bolireii  aiif  der  Tiefe  dieses  Seluiclil.-s 
I  li  deii  liydrostidisi-lieii  Druck  der  diiriilNT 
liel     illichcn    WiissersJiide   iiiif    <lie    Filler   r.w 


Beifolgcndp     Skiz/pii     veniii.-elintiliihpn 
I     Aulnge. 

Diener  Schiwlit  ist  iiii  Gneis  gcbrccbeu, 
I  wiirdeii  <lie  genoiiueucn  Sleiiie  r.iiin 
Ma  erwerk  veiweii<i,-I .  I.eider  koiiiile  der 
s  Iftthl  iuis  fiiiiiii/if!leu  Griiuden  niir  eiiie 
Tefe  von  173  m,  uiiter  deiii  liiiehsteu 
Wanwrspjegel  erlialten ;  <ler  Erfolg  dieHct 
M 
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Kulil!<'-liiii'lit<>s  hilt  iilii-r  ti-otwlcui  I  lit;  VoniiiMJ*tzHng  vollkoiuiucii 
liestiiti"!. 

\>vv  Kulilschikclil  t'liSMt  liis  zui-  'rfic'!isohli>  iiiiie  Ciiliatiir  von  ninil 
n,(XKJ  m*  DiT  WHs^rM'i-bniiieii  weoliwlt  Wihttr  imil  Soiuiiut  voii 
000 -HOO  111,'  jKT  Tns  im.l  .il.-igt  zfitweif*  liis  1,000  m? 

Sfit  ISHh  (Tfinlti'ii  siirli  fnst  iinvpriimlert  ilic  glfk-l«'ii  BeMiillntR. 

Jn  iIpiii  f<tl{reiiilfii  GniJicoii  cinil  die  iiu  J«lm'  IHMH  IxolMuhteten 
'IVinjji'riitiiivii  ile.i  Wssstrw  iin  Ti'iflie,  1  m.  niitrr  ilcni  Was,serMi>ifgel 
gi>iQi>Hst>ii,  mill  iti's  U1IS  iliT  'ri(li'  lies  Kulilsi')iiu-liti-s  HiifHlfigeiiden 
WnsjuTs  ei-siciillidi  gi'iiiiu-lit.  1)r-  folgemleii  jMlire  getjeii  ciii  ganz 
ttiixloges  M.I. 


Dip  griinxtc  Ti'nipenitnr-Diffpivnz  tritt  im  Hw-hsommpr  eiu,  wenn 
ilie  TcichwasHfT  die  Ti'miM-nitiir  von  20°  C*.  ulxTwIircitPii,  nnil  Kwar  bin 
Ku  9-6"  t:.  Dip  griifwlp  IJiffpi-pnz  wnnip  wit  \0b°  C.  bei  einur 
Teiclin-us»er-Tpm))erHtiir  von  22°  0.  liPobHi-litH. 
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leh  beilnuere  nnr,  ciass  dor  KuhlMfhacht  nicht  mindest^nR  eine 
Tief«  von  20  in.  <Tlmlt«*n  k(»nnto,  da  ich  ul)erzeugt  bin,  dass  diese 
Differenz  dann  n<K'h  um  2-3°  0.  grosser  gewesen  ware. 

Der  Ingenieur  koiuint  oft  in  die  Lage,  im  Tieflande  Teiche  und 
Thals[>erren  zu  Zw(K?keu  der  Wasserversorgnng  verweuden  zii  inus^en, 
denen  er  keine  grosHere  WaHMertiefe  gt^ben  kann,  als  4-5  m.  Dann  hat 
er  es  ini  Soninier  st4*ts  init  mAw  erwanutein  W«.s^*e^  zu  thiin.  Hier 
i8t  ein  Mittid  oluie  grosst*  Kosten  geg(d)en,  dieses  Waaner  auf 
natiirlichein  Wege  zu  kiihlen.  Di^shalb  glaubte  ieh  auch,  <la8s  die 
von  mir  ang«»wendete  Methode  viele  meiner  Collegim  interessiren 
wird. 

Um  elwa  deni  Einwurfc*  zu  lM»gegnen,  djL*^s  diese  Abkublung  eine 
Wirkung  der  Filter  ist,  fiige  \v\\  nocb  an,  tbiss  ieh  ini  HcK»hsomuier 
<bis  erwarnite  Teiehwasser  direkt  auf  die  Filter  leitete,  dieses  Wasser 
aber  dann  nur  uni  15-2'"*  C.  abgekiihlt  wunle,  die  Wirkung  de^ 
Kuhlschaohter  daher  zweifellos  ist. 
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DISCUSSION. 

Professor  Henry  Robinson  said  he  wished  to  render  his  meed  of 
thanks  to  Dr.  Frankland  for  the  very  important  paper  he  had  communi- 
cated to  the  section.  As  part  of  the  subject  of  water-Supply,  the  hygienic 
properties  of  water  wai  a  question  of  enormous  interest  to  all  engineers. 
The  matter  had  been  referred  to  already  in  the  paper  which  he  read  on 
Tuesday,  in  which  members  would  remember  he  called  attention  to  some 
of  the  points  so  ably  brought  before  them  by  Dr.  Frankland.  There  was 
one  question  he  wished  to  ask.  Dr.  Frankland,  in  giving  the  conclusions 
he  arrived  at  with  regard  to  the  Hiver  Thames,  said,  that  so  far  from  the 
water  improving  between  Oxford  and  Hampton  it  had  become  deterio- 
rated, a  statement  which  was  quite  at  variance  with  the  theory  that  a 
rill  of  water  purified  itself  in  iiis  flow.  The  very  important  consideration 
arose  as  to  whether  the  water  passing  at  the  various  points  at  which 
specimens  were  taken  was  the  same  water  and  under  the  same  conditions. 
To  put  it  in  another  way,  supposing  they  had  a  polluted  water  at  one 
jioint  and  no  possible  source  of  further  pollution  between  that  point  and  a 
point  three  miles  lower  down,  was  it  the  fact  that  in  the  passage  of  the 
water  through  that  three  miles  of  distance  the  self-purifying  action  upon 
which  they  had  relied  so  much  did  not  take  place  P  This  was  a  most 
material  point  for  consideration.  They  knew  that  between  Oxford  and 
Hampton  there  wore  conditions  applying  to  the  river  which  would  quite 
account  for  the  water  deterioration.  He  mentioned  this  with  a  view  of 
eliciting  from  Dr.  Frankland  whether  he  had  or  had  not  taken  that  into 
account  in  coming  to  the  very  strong  conclusion  as  to  the  incorrectness  of 
the  view  they  had  held  up  till  now,  that  for  various  reasons  with  which 
they  were  all  familiar,  a  river  would  in  the  course  of  its  flow  purify  itself 
\io  a  very  great  extent.  That  was  the  view  engineers  had  held  up  till  now, 
and  he  ventured  to  think  that  unless  they  had  some  strong  proof  that  the 
condition  of  things  which  Dr.  Frankland  had  referred  to  was  at  variance 
with  that  view,  he  should  keep  an  open  mind  upon  the  subject. 
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Mr.  Baldwin  Latham  said  Dr.  Odling  had  put  this  matter  yery 
tersely  when,  in  a  discussion  on  the  previous  day,  he  said  that  the  dis- 
eased germs  were  ultimately  destroyed  when  they  went  into  flowing  water, 
and  that  the  only  question  which  arose  was  as  to  the  doslructibility  and 
regeneration  of  the  spores  of  those  germs.  With  regard  to  Dr.  Frankland's 
experiments,  he  wished  to  draw  attention  to  this  veiy  remarkable  fact, 
that  the  analyses  did  not  represent  the  same  water.  Tlicy  were  taken 
simultaneously  throughout  the  river,  and,  as  it  took  several  days  fcr  the 
water  to  flow  from  Oxford  to  London,  it  was  utterly  impossible  ff«r  the 
analyses  which  had  been  given  to  be  analyses  of  the  same  water ;  and 
until  they  got  results  dealing  with  absolutely  the  same  water,  it  was  quite 
futile  to  say  no  purification  took  place  in  a  river.  The  State  Board  of 
Health  of  Massachusetts  had  recently  made  a  most  elaborate  investigation 
of  all  the  rivers  in  their  district,  and  they  had  taken  into  consideration,  by 
gauging,  the  increase  of  the  volume  of  all  those  rivers  in  the  most  careful 
manner.  The  conclu5*Jon  they  had  come  to  was  that  there  was  a  con- 
siderable degree  of  this  self-purification  taking  plivce  i.fter  sill  these  other 
contiiigencies  had  been  taken  into  account.  With  regard  to  the  sedimen- 
tation, of  course,  if  matters  subside  in  the  bed  of  a  stream,  when  a  flood 
comes  they  are  washed  out,  and  t  he  result  should  bo  shown  in  the  analysis. 
The  most  extraordinary  thing  with  reference  to  the  Thames  floods  was 
this,  that  whenever  the  Thames  got  into  excessive  flood,  certain  classes  of 
chemists  universally  condemned  the  water-supply.  The  last  great  floods 
of  the  Thames  were  in  January  1877,  and  during  that  time,  week  after 
week,  while  the  chemists  were  telling  them  that  the  London  water-supply 
was  totally  unfit  for  all  dietetic  purposes,  the  Registrar  General  was  report- 
ing '*  the  health  of  London  has  never  been  surpassed  ;  all  classes  of  disease 
"  are  a  long  way  Ijelow  the  average."  Those  two  things  occurred  in  the 
same  reports  when  the  Thames  was  in  flood,  and  therefore,  although  it 
might  show  that  there  was  an  increase  in  the  organic  and  other  impurities 
in  water,  it  did  not  show  that  the  water  had  been  rendered  unwholesome 
or  unfit  for  the  people  to  drink.  There  was  another  important  point  with 
regard  to  cholera  and  the  germs  which  pass  into  rivers ;  it  had  never  been 
shown  that  cholera  passed  down  a  river,  but  on  the  contrary  it  universally 
passed  up  the  rivers.  This  was  most  clearly  shown  in  the  case  of  the  last 
epidemic  of  cholera  in  Egypt,  where  there  was  not  a  single  case  recorded 
as  occurring  in  the  higher  parts  of  the  river  until  it  had  been  first  de- 
veloped in  the  lower  part  of  the  Nile.  And  so  it  occurred  in  other 
districts,  showing  that  the  impurities  were  not  conveyed  by  the  water,  bat 
were  carried  by  human  intercourse,  as  a  mle,  up  the  valleys  of  the  rivers. 
With  regard  to  the  biological  aspects  of  the  water  question,  it  appeared  to 
be  the  fashion,  if  a  multitude  of  these  little  microbes  were  found  in  a 
water,  to  suppose  that  that  water  was  injurious.  There  had  been  a  great 
deal  of  discussion  in  lecent  years  about  the  friendly  microbe.  They  knew 
that  there  was  an  organism  which  had  the  power  of  altering  nitrogenous 
matter  called  the  nitrifying  organism.  The  subject  had  been  more  fully 
worked  out  since  by  Professor  Warrington  and  Messrs.  Lawes  and  Gilbert, 
and  it  had  been  conclusively  shown  that  that  nitrifying  organism  existed 
in  water,  and  that  it  had  the  power  of  destroying  to  a  great  extent  all 
those  matters  which' had  hitherto  been  looked  upon  as  injurious.  A  certain 
amount  of  nitrogenous  matter  must  be  necessary  for  the  existence  of  these 
friendly  microbes,  and  therefore  the  presence  of  a  certain  amount  of 
nitrogenous  matter  might  have  a  direct  beneficial  eff*ect  in  providing  food 
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for  those  orgauisniB  whicii  probably  wore  the  dcHtroyers  of  those   other 
organisms  which  were  so  destructive  to  human  life. 

Mr.  Church  said  that  in  the  papers  read  yesterday,  and  also  in  that 
read  by  Dr.  Frankland,  the  (piestion  seemed  to  have  arisen  whether  rivera 
purify  themselves  throughout  their  course,  or  whether  the  contrary  wivs 
the  fact.  He  might,  perhaps,  give  a  somewha^^  important  instance  on  a 
grand  sade  of  the  purfying  or  non-purifying  elfeet  of  a  great  river,  lie 
alluded  to  the  upper  valley  of  the  Madeira  liiver  in  the  Aniazon,  with 
which  he  was  very  familiar.  That  had  an  area  of  some  200,000  square 
miles  above  the  falls  of  the  Madeira.  Perhaps  3,000  miles  of  smaller 
ri vol's  concentrate  at  the  head  of  a  series  of  falls,  cataracts,  and  rapids, 
which  for  300  miles  continued  along  the  course  of  the  Madeira  River. 
That  upper  valley,  during  about  three  months  of  the  year,  was  largely 
flooded  to  a  depth  of  from  two  to  three  feet,  or,  perhaps,  from  one  to  four 
feet  over  40,000  or  50,000  square  miles.  When  the  rains  commenced  to 
raise  the  river  waters  and  flood  the  country  thoy  uatuially  washed  off  the 
vase  area,  and  all  the  sediment  and  organic  matter  wero.  concentrated 
u|X)n  the  head  of  the  falls.  That  was  the  most  unhealthy  period  along 
the  line  of  the  falls,  and  it  continued  perhaps  for  a  month  or  six  weeks. 
Then,  while  the  rivers  were  high,  and  the  floods  cxist^ni  over  tho  land,  it 
beiuime  more  healthy.  Afterwards,  when  the  floods  subsided  and  the  land 
appeared  again,  there  came  another  very  unhealthy  period;  and  again,  in 
the  dry  season,  it  might  be  said  that  the  country  was  very  healthy.  It  was 
notable  in  that  stretch  of  ?00  miles  of  river  which  was  broken  by  cataracts 
and  rapids,  that  at  each  fall  it  was  very  unhealthy  ;  the  intermediate 
stretches  of  the  river  were  comparatively  health};  and  he  had  noticed  that 
it  grew  more  and  more  unhealthy  ns  they  dcj^cended  the  river,  until  they 
reached  the  last  fall  of  San  Antonio,  which  was  almost  pestilential.  That 
would  feeem  to  carry  out  the  theory  that  the  river  did  not  become  more 
purified  as  it  descended.  There  might,  however,  be  some  reason  for  this 
other  than  the  mere  flow  of  the  water,  viz.  :  tbat  the  main  ridge  of 
mountains  which  ran  across  Brazil  stopped  at  the  falls  of  the  Madeira, 
and  impeded  the  winds  whicth  went  uj)  the  Amazon  from  purifying  tho  air 
at  that  points  This  also  was,  perhaps,  interesting  with  regard  to  malaria. 
From  certain  observations  he  had  made  in  the  Amazon  Valley  with 
regard  to  malaria,  he  did  not  always  find  that  a  swamp  was  more 
unhealthy  than  high  land ;  on  the  contrary,  some  swamps  were  tboyq 
healthy  than  the  high  grounds.  Then  again,  if  they  took  50  acres  of 
ground,  felled  the  trees,  and  burnt  the  vegetation,  in  the  course  of  two 
or  three  years  a  very  unhealthy  spot  might  become  vei'y  healthy ;  but, 
strange  to  say,  a  period  of  two  or  three  years  might  afterwards  occur 
during  which  it  went  back  to  its  old  unhealthy  condition.  With  regard 
to  the  sediment  in  these  waters,  the  Madeira  hivd  affluents  which  con- 
tained a  great  deal,  but  it  also  received  some  clear-water  rivers,  notably 
that  which  formed  the  boundary  line  between  Bolivia  and  Brazil.  That 
river  was  almost  as  clear  as  crystal,  but  all  th«  Indians  and  the  savages 
there  avoided  drinking  its  waters  if  they  possibly  could,  preferring  the 
turbid  waters  of  the  other  rivers.  He  had  noticed  that  fact  also  in  his 
own  country,  in  the  Western  part  of  the  United  States  on  the  Missouri 
River.  At  Council  Bluff's,  in  ordinary  normal  times  two  gallons  of  water 
would  deposit  a  pint  of  sediment,  and  yet  it  was  considered  much 
healthier  than  the  clear  waters  of  some  streams  that  flowed  into  it. 
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W.  Xnmmel  (Hamburg)  drow  attention  to  a  series  of  experi- 
ments made  in  two  places  in  Germany  on  the  same  sabject  as  thut  dealt 
with  in  Professor  Franklaud's  paper.  The  first  related  to  an  examination 
made  by  the  Imperial  Board  of  Health  in  Mecklenburg,  as  to  the 
condition  of  a  small  river;  and  the  second,  to  experiments  made  by 
chemists  of  the  town  of  Frank fort-on-the-Maine.  The  Board  of  Health 
of  Mecklenburg  wore  invited  to  make  experiments  with  the  water  of  the 
River  Nebel,  Ijecanse  the  town  of  Rostock  maoo  complaints  against  the 
town  of  Gustrow  thtit  they  were  }X)lluting  the  river  with  sewage  water. 
The  town  of  Rostock  took  its  water-supply  from  the  Warnow.  The 
Nebel  runs  into  the  Warnow,  and  the  town  of  Rostock  said  their  water 
was  polluted  by  the  sewage  water  of  the  City  of  Gustrow.  The  Imperial 
Board  of  Health  sent  a  committee  to  investigate  this  matter,  including 
an  eminent  biologist,  and  these  gentlemen  made  a  trip  up  the  Nobel  and 
Warnow  from  Rostock  to  Gustrow,  a  distance  of  about  80  kilometres. 
They  tested  the  water  at  various  places  from  above  the  town  of  Gustrow 
down  to  the  Rostock  waterworks.  They  found  that,  though  the  town  of 
Gustrow  deteriorated  the  water  very  much,  and  that  the  water  two 
kilometres  below  was  deteriorated  much  more  by  a  large  sugar  manu- 
factory, the  number  of  microbes  above  the  town  of  Gustrow  and  that 
25  kilometres  below  the  town,  and  below  the  sugar  manufact»:)ry,  was 
nearly  the  same ;  that  whilst  in  the  interval  the  number  of  microbes  had 
increased  to  48,000  in  a  cubic  centimetre,  the  number  was  again  reduced 
to  about  200  ;  and  at  last,  just  above  Rostock,  where  the  river  was  said 
to  have  been  deteriorated  by  the  sewage  of  the  town  above,  the  number 
of  microbes  was  less  than  it  was  above  the  town  of  Gustrow,  and  no  town 
at  all  was  situated  above  the  point  where  the  first  test  of  the  water  was 
taken.  This  exj^eriment  was  made  twice,  once  during  the  summer  and 
the  second  time  in  October  la^t.  The  result  of  the  inquiry  had  been  that 
the  Imperial  Board  had  declared  the  t<)wn  of  Gustrow  might  send  its 
sewage  water  into  the  river.  A  subsiding  reservoir  would  bo  made  300 
metres  in  length,  and  the  effluent  run  off  into  the  river.  The  account  of 
the  second  series  of  experiments  in  Hamburg  and  in  Frankfort,  was 
published  in  the  last  number  of  the  **  Deutschcn  zeitschrift  dcs  Vereins 
fiir  offentlishe  Gesand  hcitspflege."  He  was  sure  Professor  Frankland 
could  not  have  read  that  paper,  because  it  was  only  published  last  week. 
The  result  of  the  experiment  in  Frankfort  showed  that  there  was  no 
difference  at  all  in  the  number  of  microbes,  although  the  sewage-water 
was  passed  through  very  long  subsidence  reservoirs  ;  that  the  number  of 
microbes  remained  absolutely  the  same,  whether  the  sewage  water  had 
been  treated  with  lime  or  not.  The  conclusion  arrived  at  was,  that  the 
only  way  to  purify  sewage-water  was  to  precipitate  all  the  things  which 
were  suspended  in  the  water,  and  for  this  purpose  a  very  slow  flow  and 
a  long  subsiding  reservoir  answered  best.  This  was  nearly  the  same 
result  as  that  arrived  at  by  Professor  Frankland. 

Mr.  A.  Manlt  said  he  agreed  with  Mr.  Baldwin  Latham,  that  from 
an  engineering  point  of  view  the  experiments  conducted  by  Dr.  Frank- 
land  were  hardly  satisfactory  for  proving  the  conclusions  to  which  he 
appeared  to  have  arrived ;  it  being  evident  that  the  same  or  similar  water 
was  not  analysed  down  the  course  of  the  River  Thames.  To  arrive  at 
any  satisfactory  result  it  would  have  been  desirable  to  take  the  water 
at  Oxford,  and  again  before  any  further  great  source  of  pollution,  such  as 
at  iteading,  had  been  passed,  and  to  have  noticed  what  had  taken  place 
in  the  water  as  it  went  down  from  one  great  source  of  pollution  to  another. 
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There  woald  have  been  no  great  difficulty  in  doing  tbat  beoanae,  ae 
Dr.  Franklaud  had  pointed  out,  there  were  soorces,  perhaps,  not  of 
purification  exactly,  but  of  dilution  that  were  continually  entering  the 
Thames.  He  seemed  to  make  a  )K)int  that,  notwithstanding  those  sources 
of  dilution,  the  water  was  chemically  getting  worse  and  worse  ;  that  was, 
the  water  as  tested  at  ])oint8  greatly  diBtant  one  from  another ;  bnt  he 
(Mr.  Mault)  feU  certain  that  although  these  sources  of  dilution  were 
very  considerable,  the  sources  of  pollution  that  were  passed  increased  in 
a  greater  ratio  even  than  the  sources  of  dilution.  Another  point  he 
should  like  to  get  a  little  information  upon  was  as  to  the  ultimate  resalt 
of  purification  by  sedimentation;  were  the  organisms,  whether  in  a  state 
of  perfect  vitality  and  activity,  or  in  a  state  of  spores,  finally  got  rid  of 
by  being  deposited  F  As  Mr.  Baldwin  Latham  («aid,  to  some  extent, 
certainly,  they  were  brought  on  again  in  the  case  of  floods ;  but  he  could 
not  help  thinking,  from  an  ordinary  common-sense  consideration  of  the 
thing,  that  something  else  must  bo  continually  taking  filace  ;  also  tbat 
the  beds  of  sediment  must  to  a  certain  extent  become  nurseries  and 
breeding  places  For  the  supply  of  organisms  lower  <lGwn.  He  did  not 
know,  without  further  consideration,  how  the  matter  could  bo  tested  as 
to  what  efi'ect  these  sedimentary  l)eds  hud  on  the  quality  of  the  water 
lower  down  the  river.  That  %Ya8  a  point  on  which  it  was  exceedingly 
desirable  that  some  information  should  be  obtained  if  possible. 

Dr.  Solomon  Smith  (Halifax)  said  there  were  two  diametrically 
opposed  propositions  before  the  meeting,  both  8up])ortcd  by  experiment 
and  observations.  It  seemed  obvious  that  there  must  bo  an  error  in  one 
or  the  o^hcr  senes  of  experiments,  or  in  their  interpretation  ;  and  he  con- 
fessed to  the  belief  that  the  eiror  was  on  the  side  of  the  interpretation, 
llie  result  of  Dr.  Frankland*s  experiment  and  investigation  was  that 
there  was,  as  regards  the  soluble  material  in  the  river,  a  slight  deteriora- 
tion as  the  river  progressed  ;  but  that  all  the  time  the  wat^r  was  charged 
with  a  slowly  soluble  mat^Tial.  If  it  weie  not  the  civ«e  that  during  the 
flow  a  gradual  purification  was  constantly  taking  phvce,  the  later  observa- 
tions at  the  lower  \n\Yi  of  the  river  would  show  a  very  much  worse  result 
than  it  did ;  but  the  fact  was  that,  coincidently  with  the  process  of 
purification,  a  process  was  also  going  on  of  fouling  by  the  gradual 
splution  of  the  slowly  soluble  materials  which  were  flowing  down  the 
stream.  That  had  not  been  pointed  out,  and  his  solo  reason  for  rising 
was  to  point  out  that  it  was  a  constant  and  necessary  source  of  error. 
If  the  water  was  carrying  down  unsedimonted  slowly  soluble  material, 
which  it  certainly  was;  and  if  all  the  timo  that  mat^erial  was  being 
dissolved  and  tending  to  mako  the  water  foul ;  and,  if  at  the  end  of  its 
course  it  was  only  slightly  fouler  than  it  was  before  ;  he  believed  that  in 
the  course  of  its  flow,  although  the  ultimate  result  was  a  slight  increase 
of  foulness,  there  had  been  going  on  a  continuous  process  of  purification 
to  prevent  it  becoming  very  much  more  foul  than  it  ha<l  ultimately 
become. 

Mr.  Anderson  (Bremen)  said  he  wished  to  place  a  few  facts  before 
the  Section.  The  first  was,  that  at  Bremen  there  was  a  large  stretch  of 
mud  which  had  always  been  oll'cnsive  during  hot  weather  as  long  as  he 
had  known  it.  Whether  it  was  still  so  he  could  not  tell,  as  he  had  not 
been  there  for  seven  years.  The  second  fact  was  an  observation  he  made 
in  Berne,  and  possibly  the  delegate  from  Berne  could  explain  it.  On 
the  Biver  Aar,  flowing  round  Berne  to  the  western  side,  there  was  a 
sluughicr-house,  and  from   that  slaughtor-housu  the  blood  raui  into  the 
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Aar.  Going  a  little  further  down  the  river,  all  truces  of  the  blood 
peemed  to  be  lost,  and  the  water  looked  as  frash  and  sparkling  as 
champagne.  He  suc^geatcd  whether  the  fish  life  and  plant  life  bad 
something  to  do  with  the  purification.  He  wished  also  to  mention 
anothei*  thing  which  ho  had  seen  under  the  guidance  of  Professor 
Faraday,  who  showed  him  how  water  could  he  kept  pure  without  any 
foulness  whatever  by  keeping  the  plant  life  and  the  animal  life  in 
balance ;  that  the  water  in  an  aquarium  need  not  be  changed  at  all  by 
keeping  these  in  pioper  balance. 

Mr.  J.  R.  Morse  asked  whether  boiling  the  water  destroyed  the 
microbes,  or  whether  thoy  would  resist  its  aclion  ?  It  had  been  his  habit 
for  many  years  to  hoil  all  the  water  used  in  his  house  first,  and  then 
filt^jr  it  afterwards.     That  appeared  to  be  a  prudent  course. 

M.  Maig^en,  in  reply  to  a  question  naked  by  Mr.  Anderson,  said 
it  Wiw  a  case  of  the  survival  of  the  fiitest,  and  when  there  was  no  more 
to  eat  the  survivor  died  himself.  That  was  to  say,  if  they  put  vegetable 
matter  or  animal  matter  in  water  and  let  it  alone,  fcrnjentation  would 
take  place.  The  time  came  when  the  fermentation  was  finished  for  want 
of  mati'rial.  It  was  the  old  story.  Ships  took  water  from  the  Thames, 
and,  after  a  time  thcj  water  became  putrid,  and  then  after  n  time  it  was 
again  perfectly  sweet.  With  regard  to  boiling  water,  he  had  in  his 
hand  a  pam})hlet  which  appeared  two  months  ago  in  Paris,  and  these 
were  the  exact  figures  given  as  to  the  eifect  of  boiling  up(m  bacteria.  If 
the  water  was  kept  for  10  minutes  at  130"  cent,  the  water  was  perfectly 
satisfactory ;  but  if  it  only  remained  five  minutes  it  was  not.  Ac  120" 
it  required  15  minutes ;  and  at  10  minutes  it  was  not  satisfactory. 
Therefore,  for  destroying  bacteria,  they  required  to  have  a  closed  vessel 
and  to  keep  the  water  at  130*^  cent,  for  at  lei\8t  10  minutes. 

Dr.  Percy  P.  Frankland  in  reply,  said  he  felt  some  hesitation  in 
bringing  this  paper  before  the  section,  ina^mnch  as  it  was  a  subject  of 
considerable  antiquity,  but  it  was  also  a  subject  on  which  there  was  still 
a  very  large  amount  of  light  required.  He  very  ranch  regretted  not 
having  heard  Professor  Kobinson's  paper,  but  he  gathered  from  his 
remarks,  that  he  was  on  the  whole  entirely  in  accord  with  what  he 
{Dr.  Frankland)  had  said.  The  only  point  on  which  he  apparently  diftered, 
was  that  ho  considered  they  had  not  adequately  taken  into  consideration 
those  p<jllutions  which  entered  the  river  between  Oxford  and  London 
The  same  point  had  been  raised  by  other  speakers,  and  it  was  contended 
that  the  mode  of  experiment,  was  not  a  satisfactory  one.  Of  course  it  was 
vei'y  easy  to  pick  holes  in  a  method  of  experiment,  but  it  was  not  so  easy 
to  suggest  better  ones ;  and  he  observed  that  not  one  of  the  speakers 
had  indicated  a  method  of  examining  Thames  water  which  had  any- 
thing to  recommend  it  in  i)reference  to  his  own.  It  was  absolutely 
impossible,  practically,  to  take  a  stream  and  examine  the  same  water  as 
two  different  points.  There  was  hardly  any  stream  to  be  foimd  in  which 
either  the  volume  was  not  increased,  or  fresh  pollution  had  not  come  into 
it  along  its  course.  Some  method  of  compromise  had  therefore  to  be 
adopted,  and  he  believed  the  method  he  had  employed  was  as  satisfactory 
a  one  as  could  be  found.  He  examined  the  water  at  different  points,  on 
the  same  day,  and  repeating  those  experiments  on  a  number  of  different 
days  he  took  the  mean  of  the  results,  so  that  it  might  fairly  be  said  that 
the  figures  obtained  represented  the  relative  quantities  of  impurity  in  the 
river  at  difierent  points  along  its  course.  As  a  matter  of  fact,  the  pollu- 
tions which  entered  the  Thames   came  principally  along  the  tributaries, 
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and  those  tributary  streams  were  themselves  already  i>olluted  to  a  certain 
extent.     He  might  point  out   that  there  was  no  very  striking  pollatioii 
of  the  River  ITiaraes  all  the  way  down.     The  River  Thames  was  one  of  the 
best  pi'otccted  streams  that  could  possibly  be  found,  and  the  work  of  the 
Conservancy  had  improved  it  enormously  within  the  memory  of  even  the 
youngest  amongst  them.     The  tributaries,  although  some  of  them    were 
slightly  more  polluted  than  the  river,  were  only  very  slightly  so ;  so  that 
each  of  the  pollutions  entering  the  Thames  between  Oxford  and  London 
brought   with  it  a  corresponding  quantity  of  water,  or  very  nearly  so. 
In  addition,  however,  to  these  pollutions  which  came  in  along  with  a 
corresponding  quantity  of  water,  and  therefore  not  perhaps  interfering 
with  the  general  quality  of  the  stream,  they  had  an  enormous  Tolnme  of 
water,  as  the  experiments  of  Mr.  Thornhill  Harrison  conclusively  proved, 
of  the  veiy  purest  character   that  it  was  pogpiblc  to  find  upon  earth, 
namely,  the  spring-water  from  the  chalk  beds  over  which  the  river  flowed 
in  many  parts.     There  was  a  point  raised  by  Mr.  Baldwin  Latham  which 
ho  could  not  allow  to  pass  without  an  observation,  and  that  was  as  to  the 
ultimate   fate  of  pathogenic  organisms   which    might   enter   the  river. 
Mr.   Baldwin  Latham  referi'ed  to  a  statement  made  by  Dr.  Odling  in  a 
previous  discussion.     He  (Dr.  Frankland)  unfortunately  had  not  the  oppor- 
tunity of  hearing  what  Dr.  Odling  said,  but  ho  might  surmise  what  he  did 
say,  being  acquainted  with  the  experiments  upon  which  he  would  base  bis 
remark.    Those  experiments  were  made  by  Professor  Odling,  Mr.  Crookes, 
and  Dr.  Tidy,  some  years  ago  on  the  effect  of  introducing  the  bacilli  of 
anthi*ax,  a  well-known  disease  caused  by  micro-organisms  of  a  particular 
kind,  into  water.     They  found  that  these  bacilli  of  anthrax  underwent  very 
rapid  destruction  in  water.     Performing  a  perfectly  similar  experiment 
he  had  himself  obtained  a  similar  result,  but  with  one  point  of  difference. 
The  bacilli  of  anthi'ax,  as  every  novice  in  the  study  of  bacteriology  knew, 
were  capable  of  producing  spores.     Those  spores,  or  eggs  as  they  might 
be  called,  were  possessed  of  enormously  greater  powers  of  endurance  than 
the  parents   which  produced  them.     It  ought  never  to  be  forgotten  that 
in  the  experiments  of  Messrs.  Odling,  Crookes,  and  Tidy,  the  organisms 
employed  were  carefully  prepared  so  as  to  have  no  spores  in  them.      They 
could  always  obtain  anthrax  organisms    free  fiom  spores  by  taking  these 
organisms  from   animals    which  had  been  killed  by   anthrax.     Anthrax 
produced  no  spores  in  the  animal  body.     In  the  experiments  of  Messrs. 
Crookes,  Odling,  and  Tidy  the  anthrax  bacilli  used  were  obtained  from 
animals  that  had  been  killed  by  anthrax,  and  therefore  these  organisms, 
were  destitute  of  spores.     In   the  same  way  he  had  introduced  anthrax 
bacilli  into  water  and  had  found  that  they  were  rapidly  destroyed ;  but 
w^ith  spores  the  thing  was  utterly  different.    The  spores  would  last  weeks 
or    months,   and    that  was    a    point    which    had    been    confirmed    by 
numerous  other  investigators ;  so  that  it  would  be  very  undesirable  if  the 
meeting  went  away  with  the  idea  that  these  pathogenic  organisms  wore 
rapidly  destroyed  in  water.     Mr.  Baldwin  Latham  had  spoken  also  about 
friendly  organisms,  and  had  referred  to  a  particular  organism  which  was 
a  special  friend  of  his  (Dr.  Frankland*s),  viz.,  the  nitrifying  organism, 
for  which  he  had  a  particular  feeling  of  interest,  inasmuch  as  it  was 
discovered    by   himself.     Although    be    had  a  great  affection    for    this 
nitrifying  organism,  he  was  bound  to  say  that,  at  present,  there  was 
absolutely  no    evidence    whatsoever  that    it  was    destructive  of   other 
organisms.     In   fact,   the  conditions  under   which  it  lived  were  totally 
different  from  those  of  other  ordinary  organisms  ;  for,  whereas  pathogenic 
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bacteria  in  most  case8  required  a  certain  amount  of  organic  matter,  often 
very  highly  concentrated,  for  their  propagation  and  growth,  this  nitrifying 
organism  grow  by  preference  in  liquids  absolutely  destituic  of  organic 
matter ;  in  fact  they  only  got  nitrification  taking  placj  where  the 
liquid  was  ])i'actically  free  from  organic  substances.  He  was  afraid, 
therefore,  they  could  not  rely  upon  this  very  importiuit  organism 
for  effecting  the  destruction  of  pathogenic  forms.  As  to  the  move- 
ments of  cholera  epidemics  up  rivers  and  not  down  rivers,  although 
there  were  cases  of  that  kind,  one  would  be  very  much  surprised  if 
that  was  not  the  general  course  of  events  when  it  was  remembered 
that  cholera  was  almost  invariably  introduced  at  sea  ports,  and,  of 
course,  found  its  way  into  the  interior  only  by  transmission  along 
railway  lines,  and  so  on.  He  believed  Mr.  Baldwin  Latham  did  not  v/ish 
it  to  be  inferred  that  cholera  travelled  up  the  river- water  like  a  fish 
swimming  against  the  stream.  He  would  find,  on  reference  to  some 
recent  statistics  of  investigations  made  by  the  Indian  Medical  Depart- 
ment, that  cholera  did  travel  down  rivers,  and  there  were  numerous  cases 
where  it  had  been  obviously  introduced  into  rivers  above,  and  peoi)le  had 
taken  it  lower  down.  Herr  Kilmmel,  of  Hamburg,  had  referred  to  the 
pollution  of  a  river  in  Mecklenburg  above  the  point  whence  the  water 
supply  to  Rostock  was  to  be  drawn.  He  had  listened  to  Herr  Kliramers 
remarks  with  great  interest,  but  they  did  not  induce  him  to  alter  his 
opinion  ;  and  indeed  the  opinion  of  all  English  sanitarians  was  that  it  was 
highly  undesirable,  whatever  the  trath  might  be  about  the  purification  of 
rivers,  to  admit  sewage  into  a  sti*eam  at  such  a  short  distance,  or,  in  fact, 
at  any  distance  above  that  at  which  a  water-supply  was  taken.  They 
could  only  learn  with  great  regret  that  the  Imperial  Board  of  Health  of 
Germany  should  have  recom mended  such  a  step.  The  Conservancy  Boards, 
and  the  Local  Goverment  Board  of  this  country  would  never  tolerate  the 
admission  of  sewage  into  a  stream  above  a  point  at  which  water  was 
taken  for  town  supply.  There  were,  of  course,  in  this  country  a  great 
many  cases  where  water-supplies  were  being  taken,  and  had  been  taken 
for  a  long  period  of  time,  from  the  river  below  the  points  at  which  sewage 
gained  access.  It  had  been  the  business  of  their  Local  Government  Board 
and  Conservan(jy  Boards  to  diminish  that  pollution  as  far  as  possible,  but 
they  would  never  allow  a  new  case  of  that  kind  to  arise.  It  had  been 
remarked  that  these  beds  of  subsided  organisms  and  subsided  organic 
matter  might  ^je  the  cause  of  danger  afterwards.  As  he  had  pointed  out, 
there  was  no  question  whatever  about  the  sedimentation  of  matter, 
living  and  dead,  taking  place  in  rivers,  especially  in  sluggish  rivers.  As 
he  also  indicated,  there  was,  however,  no  evidence  that  the  organisms 
which  subsided  in  that  way  were  destroyed,  and  consequently  the  greatest 
apprehension  must  always  be  felt  when  floods  stirred  up  these  things  and 
carried  them  further  on.  He,  in  fact,  distinctly  referred  to  some  very 
careful  recent  researches  by  two  French  investigators  on  the  mud  of  the 
Lake  of  Geneva.  The  Lake  of  Geneva  caught  nearly  all  the  suspended 
matter  in  the  Bhone,  and  the  mud  of  that  beautiful  lake  had  been  found  to 
contain  numerous  pathogenic  organisms  which  were  not  destroyed  by 
their  long  residence  at  the  bottom  of  the  lake.  He  had  no  intention  of 
saying  that  there  was  no  purification  taking  place,  even  of  dissolved 
matter.  Far  from  it ;  he  entirely  belived  that  there  was  a  certain  amount 
of  purification,  even  in  the  case  of  dissolved  matter,  taking  place,  but  it 
was  not  of  that  sweeping  character  generally  thought  to  be  the  case* 
There  was  no  evidence  of  that  very  rapid  oxidation  or  removal  of  dissolved 
organic  matter.     Finally  ho  came  to  the  question  of  the  boiling  of  water; 
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and  here  he  should  like  to  point  out  that  they  were  dealing  with  an 
entirely  different  quedtion.  It  was  extremely  difficult  to  trace  the 
process  going  on  in  rivers,  but  it  was  very  easy  to  deterniine  what  took 
place  when  they  were  boiling  water  in  a  kettle,  a  flask,  or  anything  of 
the  kind,  or  in  laboratory  experiments,  in  which  any  careful  investigator 
could  easily  obtain  accurate  results.  It  could  not  be  too  widely  known 
that  the  mere  boiling  of  water  in  a  kettle  was  almost  an  absolute  guarantee 
against  zymotic  disease  which  might  be  conveyed  by  drinking  water. 
He  very  much  regretted  that  those  French  figures  were  brought  up. 
All  l)uct<'riologists  knew  that  there  were  forms  which  were  not  destroyed, 
Init  they  could  not  have  a  simpler  and  more  perfect  mctho<l  of  defending 
themRelves  from  infection  by  eoiitaniinated  drinking  water,  than  by 
boiling  that  water.  Although  it  might  be  true  that  a  few  forms  did 
remain  alive  under  exceptional  circumstances,  there  could  bo  no  doubt 
that  the  simple  process  of  boiling  was  an  almost  absolute  safeguard 
against  the  communication  of  zymotic  dis(»ase.  There  WiiS,  howcfer, 
another  channel,  and  \\vt  must  just  mention  it,  though  it  was,  (lerhapin, 
irrelevant  to  the  present  discussion.  It  was  the  general  l>clief  that  far 
more  zymotic  disi-ase  was  communicated  by  means  of  milk,  llic  boiling 
of  milk  was  an  operation  of  even  still  greater  inij)ortance  than  the  boiliug 
of  water. 

The  Fresidont  said  ho  was  not  very  fond  of  making  comparisons, 
but  he  could  not  help  feeling  that  there  was  probably  no  subject  and  no 
discussion  which  would  take  phvce  during  tha^  Congress  which  would 
contribute,  he  would  not  say  as  much,  but  wjuld  contribute  more  to  the 
public  health  than  that  which  had  engrossed  their  attention  that  morn- 
ing. He  was  exceedingly  glad  to  see  that  they  had  so  full  an  attendance, 
and  they  might  congratulate  themselves  that  the  subject  had  been  so  ably 
dealt  with  by  the  reader  of  the  papor,  and  by  the  different  speakers. 
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BY 

Chakles  Jonks,  M.  Inst.  C.E.,  F.S.I.,  Eiigimvr  to  the  Ealing 

Loi-hI  Board. 

Before  deiiling  with  the  special  subjt»ct  of  this  jmukt,  although  the 
time  is  too  short  to  treat  it  in  aiivthiuj'  like  an  exhaustive  manner,  I 
must  brietiy  call  att<*,ntion  to  tln^  material  with  which  we  have  to  deal, 
viz.,  "  house  and  town  refuse." 

For  many  years  the  disposal  of  this  material  has  occupied  the  attention 
of  sauitary  engineers,  surveyors,  town  councils,  and  other  public  bodies, 
and  of  many  indirectly  connwtwl  with  the  sivnitary  well-being  of  the 
country  ;  but  so  long  as  there  wa,*<  a  v(»nt  in  tin*  way  of  brickfields  for 
the  breeze,  and  spnre  ground  for  the  "  soft  hardcore,"  little  or  no 
difiiculty  was  experienced.  During  the  last  10  or  15  years  these  modes 
of  dis[K)sal  have  been  gem^'ally  decreasing.  Brickfields  have  l)een 
removed  from  the  neighbourhood  of  towns,  and  the  growth  of  sanitary 
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science  has  put  a  veto  upon  the  filing  up  of  waste  sites  with  garbage 
and  refuse.  In  the  days  of  the  "  Golden  Dustman,"  large  sums  were 
paid  for  the  privilege  of  removing  the  material.  At  the  present  time, 
great  difficulty  is  ex[)erienced  and  large  sums  spent  in  getting  rid  of 
what  wa«*  once  considered  valuable  matter,  notwithstanding  that  it 
might  b<?  said  to  consist  of  the  contents  of  ashpits,  market-refuse,  the 
sweepings  of  paved  streets,  and  an  heterogenous  mass  of  indescribable 
material  which  forms  the  debris  of  every  establishment  and  of  every 
town. 

Some  20  years  ago  Paddington  was  the  favoured  depot  for  this 
matter,  carted  principally  from  the  western  districts ;  and  the  writer  of 
this  paper  has  still  an  odoriferous  recollection  of  the  condition  of  one  of 
the  best  conducte<l  of  the,se  establishment**,  having  ha<l  to  arrange,  some 
14  years  since,  for  an  installation  of  electric  lighting  in  order  to  keep 
the  pla<;e  going  at  night  as  well  as  liy  day.  Perhaps  nothing  more 
striking  can  l)e  given  than  the  description  of  Dr.  W.  S.  Saunders,  rae<lical 
officer  of  the  City  of  London.  He  says :  "  When  the  dust  carts  arrive 
"  at  the  wharf  (Lett's),  their  contents  are  tipi^ed  into  h(»apa  at  the  place 
"  most  convenient  for  the  people  who  are  employetl  as  sorters.  About 
"  70  persons,  chiefly  women,  were  engaged  in  this  degrading  and 
loathsome  work,  most  of  whom  are  paid  by  piece-work,  but  16  female 
sifters  received  7s.  and  a  little  coal  and  wood  weekly.  The  a[)pearance 
of  these  women  is  most  deplorable,  standing  in  the  midst  of  fine  dust 
"  pile<l  up  to  their  waists,  with  faces  and  upper  extremities  begrimed 
"  with  black  filth,  and  surrounded  by  and  breathing  a  foul,  moist,  hot 
air,  surcharged  with  the  gas4>ous  evacuations  of  disintegrating  organic 

compounds I  shall  not  forget  visiting  some  of  thes<» 

"  poor  creatures  in  a  hospital,  and  witnessing  the  condition  of  their  skins 
"  when  the  accident  to  the  chimney  shaft  occurred."  Happily  this 
description  is  one  of  the  jwist,  but  probably  the  City  ©f  London  can  even 
now  give  the  best  illustration  that  I  itan  phice  b(»fore  you,  and  from  late 
reports  it  is  evident  that  some  other  method  will  have  to  be  found  to 
rectify  this  still  existing  nuisance. 

Perhaps  the  great^^st  difficulty  which  the  sanitarian  has  to  contend 
with  is  the  strang(»  idea  which  possesses  the  mind  of  the  economical 
ratepayer,  that  som(»thing  is  still  to  be  made  out  of  this  and  other 
material  with  which  the  Cor|K)rations  have  to  deal ;  but  the  man  who  l>oasts 
that  he  is  going  on  the  Ltwal  Board  or  Council  in  order  to  economise  the 
taxes  of  th<?  {)eople  in  this  way  soon  finds  how  ho{)eloss  is  the  task  he 
has  undertaken,  so  far  as  the  treatment  of  town -refuse  is  concerned.  So 
far  as  I  can  gather,  the  quantity  to  be  dealt  with  in  London  alone,  i.e.,  that 
portion  which  come>?  under  th(^  control  of  the  Lon<lon  County  Council, 
is  some  two  an<l  a  half  millions  of  tons  per  annum,  more  rather  than 
less.  This  quantity  is  gathered  from  the  several  large  London  districts. 
I  will  simply  cite  three  of  the  most  important,  by  way  of  illustrating  the 
different  mo<les  of  deeding  with  this  subject,  viz.,  Kensington,  a  western 
district,  Ilampstead,  N.W.,  and  C^aml>erwell,  S.E. 

For  the  year  emhnl  31st  March  1891,  Kensington  dis|K)stt I  of 
44,549  loail«  ^^23  cwt.  to  a  load).     (It   will  Ikj  r(*membere<l  that  the 
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Kensington  Vestry  was  defeated  in  the  Houm*  of  Coiumoiis  in  it> 
attempt  to  deal  with  tlie  refuse  in  u  s<'ientifie  luanuer.)  Half  of  tbi** 
niateriid  is  harged  away  from  the  ]mrish  to  Pnrtioet,  where  th<»  BoanI 
have  aeijuired  17  m*i'es  of  land;  and  In^forc  very  lonpj  they  will  iin- 
doubte<ily  1h»  compelled  to  tieid  with  tlie  (piestion  in  some  other  mode 
than  in  forming  a  mountain  of  garhage  on  the  hanks  of  the  Tliaiiie?(. 
The  cost  is  1*.  \\d.  per  load  for  barging.  The  other  moietv  isliersetl  bv 
contract  to  some  point  on  the  (irand  Junction  Canal,  at  a  cost  of  2*  (k/. 
jMT  ton.  r  do  not  know  the  neighbourhood  in  whicli  the  shoot  is  situate, 
and  if  I  di<l  know  1  should  not  like  to  tell  vou  ;  but  J  have  no  doubt  tla* 
inhabitants  of  that  neighbourluMxl  will  before  long  find  their  legal 
remedy,  as  we  have  had  to  do  at  Ealing.  The  entire  cost  of  the  collec- 
tion an<l  distribution  of  these  44,519  loa<ls  is  just  al)out  8^.  i>er  loail,  and 
amounts  to  a  very  large  item  in  the  accounts  of  the  parish  <rf 
Kensington. 

Hampstead,  during  the  12  months  ending  1890,  disposed  of  18,441 
tons.  They  have  been  wise  in  their  day  and  generation,  and  have 
provided  a  pix)per  mcKle  of  dealing  with  the  difficulty  with  a  more  satL**- 
factory  result  in  the  figun»s  of  the  local  iKmrd  finances;  the  cost 
amounting  to  not  more  than  G«.  \d.  jxt  ton,  or  25  per  cent,  less  than 
Kensington. 

The  last-name<l  district,  on  the  S.E.  of  the  Council's  boundary 
(Cnmborwell)  during  1890  ha<l  to  dispose  of  31,321  loa<is  (24  to  25  ewt. 
per  loa<l)  of  refust*.  Of  this  quantity,  16,492  was  removetl  by  barge 
(contrnot),  and  we  an*  led  to  suppos<»  that  the  greater  quantity  is  used 
in  brickfields.  Of  the  other  portion,  10,181  loads  are  delivered  at 
special  and  other  shoots  in  various  parts  of  the  pansh  at  agn»etl  prices, 
to  form  j)i()bably  at  no  dist^int  date  (mdess  cai*e  is  exercised  and  a 
record  kept)  foun<lations  for  eligible  suburban  villas;  and 4,640 loads  are 
sent  away  by  rail.  The  cost  of  this  is  2^.  3r/.  per  dust-load  for  the  first 
three  months  of  the  year,  and  2*.  8r/.  per  load  for  the  remainder  of  the 
vear,  this  of  course  IxMng  additional  to  the  cost  of  dailv  collection. 

It  must  be  borne  in  mind  that  the  figures  which  I  give  grow  at  an 
enormous  rate;  for  inst^ince,  in  Kensington,  in  the  year  1882,  a  total  of 
29,922  loads  were  disposetl  of,  and  in  1891,  44,549  loads. 

Turn  for  one  moment  from  London  and  its  surroundings  to  the 
second  important  town  in  the  kingdom,  viz.,  Liverpool.  The  number 
of  lomis  (of  one  ton)  dealt  with  in  1890  was  249,290;  of  this  quantity 
156,299  tons  were  taken  out  to  sea,  and  we  have  heard  that  not  a  little 
of  this  material,  like  Jonah  of  old,  was  subsequently  thrown  up  on  dr}* 
land.  The  remaining  92,991  loads  weiv  sold  to  farmers  and  others. 
The  cost  averages  much  less  than  in  London,  being  1<.  IW.  per  ton. 
I  am  happy  to  state  that,  at  last,  Liverix>ol  has  started  in  the  right 
direction,  and  is  now  engaged  in  erecting  a  sufficient  set  of  destructors 
to  deal  with  this  troublesome  question. 

From  returns  lately  issued,  out  of  93  towns  from  which  particulars 
have  lieen  obtained,  37  (many  of  large  population)  dispose  of  their  refu.se 
by  carting  to  shoots,  or  other  less  objectionable  modes  of  disposal.     The 
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ronuiiuiug   towns  utilize  or  ailopt,  in  some  way  or  other,  the  principles 
of  tlie  destructor. 

In  the  foregoin<;  remarks  I  liave  endeavoured  to  lea<l  the  w^ay  to  the 
considenition  of  the  be.«t  means  of  dealing  with  town  and  house  refuse, 
viz.,  by  the  pro{)er  use  of  the  "  refuse  destructor." 

Looking  hack  over  a  period  of  something  like  30  years,  we  find  that 
many  have  l)e(m  the  att^nipts  to  dt»al  with  this  (piestion  of  house-refuse 
in  a  more  scientific  and  economical  manner,  and  the  difiiculties  surround- 
ing it  have  occupi<Ml  the  thought  and  attention  of  inventors  for  many 
years.  It  was  only  natural  to  fall  back  ujx)n  tlie  givatest  agent  of 
pnrifi (nation,  fire,  and  a  short  history  of  the  various  appHances  in  the  way 
of  furnaces  invented  for  destroving  the  n'fuse  bv  means  of  fire  will  be  of 
inten^st.  Most  of  these  were  built  either  hy  contractors,  or  by  those 
who  did  not  coiisider,  in  a  scientific  wav  at  anv  nite,  the  miction  of  heat 
and  how  to  utilize  the  small  combustible  portion  contained  in  refuse  for 
burning  up  the  larger  quantity  of  less  combustible  uiaterial.  The  shape 
and  general  construction  of  the  lire-brick  arches  wen^  wrong,  the  arrange- 
ments for  fc»e<ling  were  Iwid,  and  the  flues  and  passages  for  gas<\s  were 
desi<;n«Ml  more  bv  guess-work  than  bv  calculation.  In  short,  thev  were 
but  feeble  and  crude  attempts  to  utilize  the  agency  of  fire,  and  were 
us«hI,  ultimately,  to  burn  ordy  the  more  combustible  portion  of  the  refuse 
collected  1. 

Mr.  Fryer  (of  the  firm  of  Maidove,  Alliott,  and  Fryer),  after  several 
years  of  experiments,  induced  his  own  corporation,  that  of  Nottingham, 
to  give  a  trial  to  a  furnace  wdiich  ho  had  nuide,  and  which  he  called 
"  the  Destructor."  'Y\n\  trial  turned  out  successful,  and  in  a  verv  short 
time  three  hirge  destructors  were  built  upon  Frier's  patent. 

I  will  here  explain,  for  the  benefit  of  those  who  may  not  be  familiar 
with   the  construction  of  the  ap^mnitus,  the  drawing   (kindly   lent  by 
Messrs.  Manlove  and  Co.).     The  cells  are  con.structed  as  representtnl  in 
the  diagram,  which  shows  the  internal  arrangements  of  the  flues,  feeding 
hoppeix,  furnac(»  doors,  and  firebars;  or  the  cells  may  be  built  side  by 
side,  jvs  at  Ealing.     The  disposition  of   the  cells,  either  one  way  or  the 
other,  is  simply  a  matter  dependent  u^wn  the  site  and  the  convenience  of 
the  situation.    It  will  be  seen  that  each  cell  constitutes  a  .*i(»i)arate  furnace, 
consisting  of  a  cavity  enclosed  by  a  reverl)eratory  arch  lined  with  fire- 
bricks.    It  is  supplied  with  a  hearth  for  the  n»ception  of  the  material  to 
l)e  consumed,  from  w^hich  it  passes  to  the  furnace  proper.     The  firebars 
are  placed  in  a  slanting  iK)sition,  in  order  to  favour  the  passage  of  the 
material  to  the  front,  and  so  to  facilitate  the  ivmoval  of  the  clinkers. 
The  top  of  the  destructor  forms  a  perfect  platform,  having  an  opening 
over  each  cell  into  which  the  refuse  to  be  burnt  is  shot  from  the  collect- 
ing carts.     The   opening  for  the  entry  of  refuse  is  divide<l  from  the 
opening  for  the  exit  of  gases  by  a  wall,  and  a  bridge  is  built  to  prevent 
refuse  which  is  heaped  on  at  each  charge  from   getting   into  the  flue 
immediately  below.    Cells  are  provided  with  special  openings  for  the  intro- 
duction of  infectious  mattresses,  and  of  diseased  meat,  deiwl  ciits  and  dogs, 
whi(*h  fall  direct  ui>on  the  red  burning  mass,  and  are  there  consumed 
without  nuisance.     The  dinkering  is  done  about  every  two  hours.     To 
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tlit»se  (Ictnils  I  limy  add  sundry  improvements  made  by  niyst'lf,  in  work 
at  Ealing;  the  princi)>al  ones  being,  1st,  an  automatic  damper  acting  at 
the  back  of  each  flue,  and  shutting  off  four-fifths  of  tlie  flue-space  when- 
ever tlie  furnace  door  is  open  for  clinkering,  and  so  preventing  the 
su<lden  rush  of  cold  air  into  the  flue;  and  2nd,  dishing  out  the  ash- 
heartli,  so  that  it  will  contain  a  certain  quantity  of  water,  thereby 
preventing  the  inconvenience  of  the  dust  when  the  ashes  are  cleared 
away,  much  to  the  comfort  of  the  workmen. 

The  favour  which  Mr.  Fryer's  invention  met  with  may  be  gathered 
from  the  following  list  of  towns  in  which  it  has  been  adopted  more  or 
less  completely  : — ^Batley,  Battersea,  Birmingham,  Blackburn,  Blackpool, 
Bolton,  Bournemouth,  Bradford,  Broughton,  Bui-slem,  Burton-on-Trent, 
Bury,  Buxton,  Cheltenham,  City  of  London,  Derby,  Ealing,  Eastbourne, 
Georgetown  (Demeram),  Hampstead,  Hastings,  Heckmondwike,  Hud- 
tlersfield,  Hull,  Leeds,  Leicester,  London  County  Council,  Liverpool, 
Longton,  Melbourne  (Victoria),  Newcastle-on -Tyne,  Nottingham,  Para 
(Brazil),  Preston,  Kotherham,  Salford,  Southampton,  Warrington, 
Wellington  (New  Z.)  Whit<»chapel,  Winchester. 

To  give  in  detail  a  description  of  all  the  atttrmpts  to  deal  with  the 
question,  the  inventions,  and  the  difficulties  met  with,  would  unduly 
prolong  what  must  necessarily  be  a  short  paper.  Sufficient  for  the 
purpose  will  it  be  to  narrate  a  few  of  the  most  important. 

One  of  the  earliest  to  make  a  methodical  attempt  to  dad  with  these 
difficulties  was  a  Mr.  Pickard,  who  had  been  in  the  employ  of  the  Leeds 
Corporation  as  foreman  of  the  Destructor  Works.  He  called  his 
invention  the  "  Gourmand " ;  it  was  of  some  importance,  and  would 
no  doubt,  if  it  had  been  carefully  followed  up,  have  been  a  valuable 
invention.  It  consisted  of  a  large  fire  arch,  with  two  sets  of  furnace 
bars  and  two  furnace  mouths  to  one  cell.  The  parts  which  I  consider 
were  of  the  highest  inqwrtance  were  the  flues  and  the  sei'ond  fires.  The 
gases  w<*re  conducte<l  from  the  cells  down  a  horizont^il  flue,  in  which 
l^ickard  had  erected  two  ordinary  fireplaces,  with  the  fire  crossing  it,  or 
the  fire  bars  at  right  angles  to  the  flues.  He  intro<luced  exactly  the  first 
part  of  the  principle  which  I  a<lopted  in  my  "  Fume  Cremator," — 
I.e.,  by  the  action  of  the  second  fire  the  gases  of  the  cells  were  to  have 
been  purified,  thus  attempting  in  the  most  siuq)le  and  obvious  way  to 
(M^nsume  the  gases,  so  as  to  n»solve  them  into  carlionic  acid  gas  and 
wnt4M*,  anil  so  to  avoid  the  possibility  of  any  offence.  And  as  we 
look  at  the  history  of  thes<>  im[)orUmt  appliances,  we  find  that  the 
various  improvement's  have  been  directed  either  to  improve  the  furnace 
itself,  or  in  one  way  or  another  to  avoid  the  nuisance  so  often  complained 
of,  namely,  offensive  smells  and  <lischarges  of  fine  dust.  Next,  Healey 
combined  with  Fryer,  an<l  erected  a  destructor  at  Bradford ;  and  after- 
wards Thwaites  introduced  a  boiler  and  refuse  destructor  combined, 
in  which  the  heat  of  the  boiling  water  and  hot  gases  was  said  to 
pi-efiare  the  refuse  for  combustion.  Then  came  Young,  of  Glasgow,  who 
arranged  a  destructor  with  closed  ashpit  and  a  powerful  fan  to  facilitate 
combustion.  The  next  to  enter  the  field  was  Mr.  Wilkinson,  of 
Binniuirham,  whose  destructor  was  somewhat  similar  to  one  invented 
i     p.  2205.  N 
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by  Messrs.  Pearce  antl  Lupton,  of  Bradford, — but  more  successful. 
Another  form  was  that  of  Burton,  who  constructed  a  long  simple  furnace 
with  two  fires,  the  refuse  being  dragged!  through  by  a  long  endless  chain, 
which  was  move<l  at  intervals  bv  a  windlass  as  the  refuse  became 
consumed.  Messrs.  Staffonl  and  Pearson,  of  Burnley,  invented  the 
"  Beehive,"  followed  by  the  "  Nelson,"  in  which  the  gases  of  combustion 
are  (conducted  over  a  reservoir  of  water,  on  the  surface  of  which  a  small 
quantity  of  petroleum  is  allowed  to  nm  automatically,  and  are  afterwards 
turned  into  a  furnace  heated  with  coke.  Hardie,  also  of  Burnley, 
introduced  an  apparatus  consisting  of  smidle  boiler,  with  an  inclined 
furnace  underneath,  and  <lriving  air  below  through  the  fire  artiticially. 
Then  Odger,  also  of  Burnley,  constructed  a  furnace  in  which  the 
offensive  gases  were  passed  through  a  coke  fire  ;  and  Horsfall,  of  Leeds, 
has  designed  one  in  which  steam  and  air  are  thrown  under  the  fire 
bars ;  this  is  now  before  the  public,  and  the  inventor  is  very  sanguine 
as  to  its  success.  Amongst  the  more  recent  inventions  we  have  that  of 
the  "  Perfectus "  destructor,  by  Mr.  Warner  (Goddard,  Massey,  and 
Warner),  which  has  been  adopted  at  Hornsey,  Bournemouth,  Newcastle- 
on-Tyne,  and  other  places.  It  may  be  described  as  consisting  (generally 
speaking)  of  a  block  of  brickwork,  34  feet  wide  by  30  feet  long,  by 
10  feet  0  inches  high,  strengthened  on  the  front  of  each  furnace  with 
heavy  segmental  cast  iron  facia  plates,  to  protect  the  brickwork,  having 
sliding  rails  to  support  the  furnace  doors,  with  bafiie  plates  of  special 
construction,  so  that  the  fires  may  l>e  examine<l  quickly  without  allowing 
the  admission  of  cold  air:  The  ashpits  are  of  the  same  width  as  the 
furnace  arches,  and  their  front  parts  are  also  covered  with  ironwork 
having  sliding  doors,  so  that  they  may  be  c1os(mI  if  necessary,  and  the  air 
regulated  or  the  fires  blown  up  by  means  of  a  large  blower,  which  forms 
part  of  the  plant  ere(;te<l  over  the  top  of  each  furnace.  There  are  two 
dam{>ers  worke<l  from  long,  wrought- iron  spindles,  and  balanced  on  the 
outside  of  the  furnaces.  These  dampers  are  closed  each  time  the  men 
clinker,  and  each  time  they  draw  down  fresh  refuse  to  be  burnt,  so  that 
the  furnaces  are  kept  very  hot.  Internally,  the  block  of  brickwork 
contains  six  reverbatory  fire-brick  arches,  5  feet  long  by  about  10  feet. 
One  half  of  the  arch  is  made  to  cover  a  special  drying  hearth,  upon 
wliich  the  refuse  is  prepared  for  actual  combustion.  The  other  half 
of  the  arch  covers  the  fire-grate,  which  is  made  wholly  of  wrought  iron, 
supi>orted  upon  strong  be^irers.  The  structure  is  tied  together  by 
wrought  iron  tie-rods,  and  at  the  back  and  front  supported  by  channel- 
irons,  and  at  the  ends  by  massive  cast  iron  buck -stays.  Over  each 
damper  a  vertical  flue  is  constructed,  terminating  in  the  main  flue 
lejuling  to  the  cremator,  and  is  covered  by  a  cast-iron  frame  and  cover 
to  allow  a  passage  for  workmen  for  cleaning.  The  top  of  the  furnace 
forms  a  level  platform,  upon  wliich  the  refuse  is  tipi>ed  from  the  carts  as 
delivered.  Each  furnace  Im^  an  opening,  or  hopper,  capable  of  holding 
about  the  third  of  a  cart  load  of  refuse,  and  the  contents  of  this  hopper 
are  discharged  by  means  of  a  wrought  iron  levei*  projecting  through  the 
furujice  roof ;  there  are  two  doors  at  the  end  of  the  main  flue  for  taking 
out  fine  dust,  and  there  are  si)ecial  pockets*  at  various  distances  provided 
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with  tniiiies  and  i*overs  for  eWning  purposes  wliile  tlie  tlestruelor  i?*  iu 
oix»ration.  The  engineer  of  the  Hornsey  Local  Board  speaks  highly 
of  this  apparatus. 

Parsing  on,  as  I  have  done,  rapidly  over  tlie  various  inventions,  we 
fi»el  that  the  whole  discussion  has  now  passwl  l>eyond  the  stag<^  of 
expi*riinent,  if  not  of  criticism  ;  for  at  the  present  moment  the  destruct<»r 
is  at  work  in  some  40  towns  in  England,  is  in  course  of  erection  in 
s<»veral  other  towns,  and  is  not  coniine<l  to  Englan<l,  hut  is  heing  mlopted 
in  our  (.^olonies  and  in  several  Continental  cities. 

I'he  garhage  l^urnt  varies  very  much  acconling  to  the  distric*t ;  and 
the  quantity  of  clinker  and  fine  ash  will  vary  in  proi)ortion  to  the  class 
of  material  burnt.  In  some  cjises  it  has  been  as  low  as  10  per  cent.,  and 
in  other  cases  as  high  ils  33  pt»r  cent,  of  tin*  niat<»rial  collecte<l.  At 
Ealing,  with  which  district  I  am  officially  conni»cte<l,  the  average  is 
25  per  cent.,  the  residuum  heing  a  goo<l  hard  clinker,  but  here  it  is 
applied  to  an  altogether  different  purpose  to  that  originally  intende<l. 
The  settlement  or  sludge  in  the  sewage  deposit  tanks  is  pum|ied  into 
sludge  beds  and  mixed  with  the  town  refuse  l)efore  it  enters  the 
destructor,  thus  solving,  so  far  as  Ealing  is  concerne<l,  the  mu(*h  vexe<l 
sewage  question.  The  residuum  or  clinker  is  valuable  for  various  pur- 
poses, and  is  used  for  conci*ete,  tar  [mving,  artificial  stone  for  building, 
and  when  ground  uj),  as  sand,  jmths,  hardcore  for  roads,  ami  makes 
a  splenditl  and  indestructable  material  for  the  construction  of  walls.  S«i 
far,  the  house-refuse  is  transfonne<l  from  a  filthv  and  deleterious  matter 
into  a  material  at  once  inoffensive  and  useful.  This  does  not,  however, 
conclude  the  usi?fulness  of  the  apjiaratus,  it  has  .still  another  property  to 
which  we  shall  have  to  i*efer  a  little  further  on,  viz.,  its  immensi* 
steam-producing  power,  heat. 

I'lu*  o[)|Josition  which  this  useful  invention  has  exj)erience<i  in 
ahnost  evcrv  town  in  which  it  luus  been  fixed  is  almost  incre<lible ;  and 
one  would  think,  by  the  arguments  advanced  against  it,  that  it  was  an 
invention  of  the  devil  rather  than  one  of  the  most  useful  sanitiu'y 
appliances  which  a  town  can  [)ossess.  No  doubt,  in  its  earlier  forms, 
there  were  defects;  but  at  the  worst  they  were  as  " nothing  com j>are<l 
"  with  the  offence  and  ininrv  tc»  health  which  are  so  succvssfullv  obviated 
"  by  the  rapid  destruction  of  tons  of  objiK?tionable  matter,  which 
"  must,  in  some  way  or  other,  be  dealt  with.''  We  admit  that, 
formerly,  the  vapours  given  off  in  the  drying,  and  the  vai)our  and 
gas(\s  given  off  from  the  material  in  the  first  stage  of  burning,  and 
before  it  got  well  into  the  lire,  weie  pcrc(^ptible,  and  were  the  cause 
of  complaint,  as  was  also  the  very  fine  dust  which  (»scaj)e<l  from  the 
shaft.  These  are  now  things  of  the  jmst,  «n<l  the  fact  that  some  of  our 
health  resorts  have  the  destructor  in  full  and  successful  operation,  whilst 
in  London,  in  such  suburbs  as  Battersea,  Hampstead,  and  Ealin*'  the 
same  class  of  work  is  done,  go<»s  to  prove  beyond  a  doubt  tlnit  the 
destructor,  if  properly  worke<l,  nniy  be  use<l  anywhere  and  evervwhere 
without  the  slightest  fear  of  any  complaint  arising  in  connexion  with 
the  same. 
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The  oxiieriment*  carriwl  out  at  Bnulford,  by  the  Borough  Analyst, 
in  the  autumn  of  last  year,  were  most  complete,  anil  I  think  it  well  to 
include  in  the  paper  a  copy  of  the  same — simply  stating  that  the 
destructor  ha<l  been  in  use  for  some  years,  and  it  was  found  d«»sirah]e, 
for  reasons  to  which  reference  has  already  been  made,  and  which  apply 
to  all  the  destnictors,  to  a<|cl  the  "  Fume  Crenmtor  "  with  the  following 
result  :— 

Borough  of  Bradford. 
Extract  from  the  Report  of  F.  M.  Bimmington,  Esq.,  F.C.S. 

October,  1880. 
To  the  Chairman  of  the  Sanitary  Committee. 

In  accordance  with  your  insiructiom,  I  have  made  four  visits  to 
the  destructors  in  Hammerton  Street,  two  visits  before  the  "  Fume 
Cremators  "  were  in  operation  and  two  since, 

Friday,  October  11th,  1889.  The  "  Fume  Cremators  "  having  now 
been  in  use  more  than  a  fortnight,  and,  therefore,  considereil  in  perfect 
working  condition,  I  again  visited  the  works,  and  made  similar  tests  to 
those  made  on  similar  visits ;  the  result,  in  every  instance,  indicating;  a 
decided  improvement  in  every  |)articular.  The  smell  of  the  escaping 
vapours  is  of  the  first  importance  as  far  as  the  public  is  concerned,  and  this 
objection  is  now  almost  annihilated,  only  an  almost  imperceptible  taint  is 
pre^sent.  Several  experiments  were  continue<l  for  more  than  half  an  hour, 
passing  through  solutions  intended  to  arrest  any  compound  of  sulphur, 
ammonia,  or  organic  matter,  with  almost  negative  result*^;  even  the 
watery  vapour  from  the  steam  jets  appears  to  be  decomi)Ose<l,  for  only 
5^  grains  of  water  wert».  obtained  from  1  cubic  foot  (6J  gallons)  of  thr 
vajwur.  This  almost  goes  to  prove  that  every  compound  is  decoui|H>st^l 
and  reduc*ed  to  its  ultimate  elements. 

Wednestiay,  Octob<»r  16th,  1889.  The  expiTiments  on  this  occaisiou 
were  the  same  as  on  the  11th  inst.,  only  carrie<l  on  for  a  longer  time. 
The  smell  of  the  vapour  was  excee<lingly  slight,  and  difficult  to  descril»e ; 
the  amount  of  organic  vajwur  even  less  than  before,  almost  nil  in 
fact.  Ammonia  or  any  .salts  of  ammonia  were  quite  absent,  and 
0*19  grain  of  sulphuric  acid  was  found  in  1  cubic  foot.  A  kitchen  fin' 
would  yield  much  more  than  this.  The  effect  of  the  gases  from  the 
furnaces  passing  through  the  "  Fume  Cremators  "  appears  to  be  that 
all  compounds  are  decomposed,  and  scarcely  a  vestige  of  any  that  can  l)e 
construed  to  be  offensive  or  obnoxious  escapes,  and  in  my  opinion  the 
result  it  as  nearly  as  perfect  as  it  can  be. 

(Signed)         F.  M.  Bimmington,  F.C.S., 

Borough  Analvst. 

Speaking  broadly,  thc^  att^unpts  to  avoid  the  nuisances  complaineil  of 
have  been  threefold.  Air  and  steam  have  been  driven  through  the 
furntice  to  rentier  more  active  the  process  of  cond)ustion,  and  to  (*onsume 
the  various  vapours  in  their  passage  through  it.  Then,  the  ga**c'!s 
have  been  conducted  over  troughs  of  water  in  the  hopi\s  of  deodorising 


Thf  liefme  Dfstnntor.  I9fl 

the  gases  uml  |>re(ipi luting  the  fine  .hl^^t.  Ami  liistlj-,  the  gaset. 
from  the  furnR<'e  Imve  l>pen  <.'Otii1ii(-U>il  thi-i>ii<r|i  n  M^-ond  tirt!  hd<I  there 
consHHieii. 

Pkwuf  IV. 

EALING    DESTRUCTOR, 
W[Tn  Fume  Cremator  attached. 


SIGTIDN  THROVCHCEUtCNtMATOR 


.^d= 


At  the  jirOf^'nt  time  not  many  |vrmins  wlio  h»vf'.  watchwl  the 
;;rowth  of  these  applinnees  will  iloubt  tliiil  tlie  last  ix  tho  }nvt  iinil 
uiost  O(.i»inomi<'al  wav  of  wiving  the  <liflieiili_v.  The  simple  coiilri\-anee 
now  known  us  the  "  Fiimo  CrPmator "  was  (he  rcsiilt  of  one  of  thot* 
happy  thonghts  which  sometimeH  oome  an  the  rewaKi  of  earnest 
invcftigution  ;  the  ilifficultieH  whieb.  us«atl»il  me  iit  Ealing  wen-  the 
samn  that  had  engaged  the  attention  of  wientific  men  for  some  yt-ars, 
and  it  fell  to  my  lot  to  solve  them,  and  that  in  a  very  wm pie  manner. 
The  Fume  Cremator  confisti  of  a  reverberatory  arch,  with  rings  of 
fire  bricks  place<l  in  the  direction  of  the  gases.  Itibs  of  firebrick 
projecting  from  the  areh  serw  to  rieflect  the  ga,se.s,  and  diiwt 
them  on  to  the  top  of  a  red  hot  maa.i  of  fire.  An  inten.^t^  heal, 
from  1,UU0  to  1,500  degrei's,  is  maintained  at  litth'  expense  of  fuel — 
very  fine  soke  breeze  and  the  nihes  screened  from  ike  refuse  being 
all  that  is  required — by  regulating  the  supply  of  air  Iwneath  the 
lire  bars,  and  a  further  supply  to  fee<l  the  vapours  as  they  pass  into  the 
cremator. 

The  following  account  of  Ihc  most  recently  erected  destructor 
(IHOI),  vii!.,  that  at  Leicester,  as  supplied  to  me  l>y  the  engineer  of  the 
I,ei<-ester  Corporation,  may  not  be  out  of  place  as  showing  initial  cost 
and  the  work  j>erfonHed  by  the  destructor. 
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Borough  of  Leickstkr. 
Destructor  at  Nedham  Street. 

22n(l  Jiiiir  I  HOI. 

"  Our  Neilham  Street  destructor  is  a  six-celh»<i  on(%  on  Messrs. 
Manlove,  Alliott  &  Co's  system,  with  a  Jones's  "  Fume  Cremator/* 
and  a  multitubular  boiler,  which  provides  steam  for  a  14  h.p.  horizontal 
engine.  The  power  is  at  present  only  use<l  for  driving  a  mortar  and 
clinker  crushing  mill ;  but  it  is  intended  to  erect  jigger  scr(»ens,  which 
will  be  driven  off  this  engine,  for  extracting  ashes  from  the  house-refus<« 
for  the  cremator  furnaces. 

"  This  material,  viz.,  ashes  screened  from  the  house  refuse,  is  quit<i 
satisfactorv  toithout  anv  otlier  fuel. 

"  The  stack  is  a  little  over  160  ft.  in  height,  and  cost  about  1,(X)0/. 
It  abuts  upon  the  destructor  buildings,  which  are  ovXy  fiv(}  yanls  or  so 
from  a  large  board  school,  an<l  there  are  a  considerable  number  of 
houses  of  the  artizan  class  imme<liately  adjoining.  There  has  lM*en 
no  com[>Iaint.  The  buihlings  are  not  of  th(?  mere  sh(»<l  tyjM!,  but 
are  of  a  thoroughly  substantial  diaracUT,  consisting  of  f^ce,  tip|>ing 
shell,  cremator  «nd  lioiler  house,  engine-hous<»,  an<l  lime  and  mortar 
sIkhI. 

"  They  cost,  including  roads,  drains,  and  a  rather  (;xt4»nsiv<'  an-a  of 
granite  imving  an<i  long  lengths  of  retaining  wall,  about  3,3(K)/.  Total 
cost  of  the  worL**,  without  land,  7,000/. 

"Six  stokers  are  employed,  thn^*  on  day  and  three  on  night 
duty,  and  they  work  off  alK>ut  220  tons  of  ashes  \wr  we(»k  of  13H  liours 
(last  week,  emling  2(^>th  June  )H01,  they  did  (^  tons  jmt  eell  \H»r  <lay  of 
24  hours). 

"  For  the  i-remator  we  us«*  alK>ut  on<*  ton  of  ^*creene<l  iinheH  |mt  day, 
this  l>eing  an  a^ldition  to  the  alK>ve-nam<Ml  t/ital  (piantity. 

"  The  resi<lu»' in  the  shajN'  of  clinker  is  alKiut  ;|t)i  (151  tons  of 
ashes  vieldwi  3H  t/#iis  of  Hink^T  ami  f1iM*-du»*t). 

"The  temjMTatun*  of  rells  vari<*s  a<'<'ording  to  jhti^mI  of  cliarge 
from  850  to  alKiiit  1,170  d«'gnH»>4,  and  the  tem|M*rature  of  cremator  from 
1,420  to  1,50(J  iU-gr*-*-*. 

"  Th*' whole  Uiroiigh  yi<*lds  aUiiit  3H,000  ton>«  of  Iioiim*  refuni*  {nt 
annum,  and  it  i«*  ejdeulate^i  that  the  di'^tnirtor  will  di^iKme  of  lO,0(K)tonN 
at  least. 

**  It  is  intended  to  at  one#»  I'leet  two  oflur  de»friiefor»«,  one  #»f  h\\ 
cells,  and  on*-  of  10  viAU. 

"The^^e  works  will  U'  fiioK'  eoiiiplefi'  in  flieir  Ml f Hfi^rMMiit  Ihiin 
the  Xwiham  .Stn-^'t  work**,  inii»«»iMieh  im  )f  in  piii|»0'«ed  lo  wnv  the 
engine  power  ttrr  driving  niorfar  miIII«,  itriiiii«  tii\  iiriniilor  iiwliew, 
jHimjis  for  water- -Mpply  t^»  ^\hh'\  wMbfhi^/  (»ow|«,  dyoHfiMf  for  lif/hfing 
puq>ows,  Ae/' 

I  ile^ire  to  wUi  i<)i«'e}Nllv  bi  tin  MMl**id(  bul  m»^\  valuable  feature  in 
eonnexion    with   iIm'  de^lMM'loi.    \U  i   llii     iMinieu^r   MMioiinf    of    f»teani- 
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en'iitinj^  iM>\v«»r  that  for  nmnv  v#»ars  has  l)oeii  litornllv  thrown  nwav.  At 
Southampton  th«  heat  dmved  from  tho  !)uming  of  the  refuse  Ls  applied 
in  connexion  with  a  30  h.p.  tubular  boiler,  which  is  used  for  pumping 
some  5()0,CKX)  gallons  of  sewage  effluent,  for  the  working  of  one  of 
Shone's  |)neumatie  ejectors,  the  driving  of  a  <lynaino  for  generating 
electricity,  and  for  working  the  machinery  in  use  at  the  sanitar\'  works. 
At  Hastings  it  is  used  for  pumping  sea  water,  ami  also  for  el(*ctric 
lighting.  At  Ealing,  for  tlriving  machinery  and  ele(!tric  lighting.  At 
B1ack]>ool,  Pn»8ton,  and  other  places,  the  immense  |)ower  is  utilizeil  for 
electric  and  other  purposes. 

Every  cell  will  burn  sufficient  fuel  in  24  hours  to  keep  a  5  h.p. 
engine  going ;  and,  as  I  have  before  8tate<i,  there  are  some  200  cells 
at  work  in  England,  equal  to  something  like  1,000  horse-jjower.  In 
most  cases  it  may  be  said  that  the  pro|>er  titilization  of  this  jwwer  will 
effecjt  a  consitlerable  saving,  and,  paying  the  princi|ml  and  interest 
upon  the  30  years'  repayment  scale,  will  leave  a  considerable  balance*. 
At  Ealing  this  has  been  proved  most  thoroughly,  leaving  in  this  cast* 
a  good  balance  in  favour  of  the  rates,  inasmuch  as,  using  coke  brec»ze 
for  the  cremator,  th(»  cost  for  the  7-cell  destructor  is  under  2/.  jK?r 
week  of  7  days  of  24  hours.  When  the  destructor  and  cremator  are 
not  at  work  in  conse<iuence  of  repair,  or  for  other  reasons,  the  cost  fc»r 
fuel  for  supplemental  boihT  is  5/.  per  week,  or  a  balance  to  the  goo<l 
of  3/.  per  week  in  favour  of  the  destructor  and  cremator. 

Before  concluding  this  pajier  I  wish  to  make  a  few  remarks 
api>ertaining  to  one  of  the  "  burning  questions "  of  the  day,  viz.,  the 
London  sewage  or  sludge  cpiestion.  It  will  be  rememlK»red  that  one  of 
the  recommendations  of  the  Royal  Commission  was  resolved  into  the 
word  "  fire,"  and  l  am  still  sanguine  enough  to  believe  that  at  no  distant 
date  the  advisers  of  the  London  (/ountv  Council  will  see  their  way  clear 
to  giving  a  fair  trial  to  the  treatment  bv  fire. 

I  have  stated  that  in  Engbind  at  the  present   time  there  are  some 
200  cells  at  work  employing  less  than  100  men,  and  dealing  with  some- 
thing like  5CX),000  tons  of  refuse.     How  nuich  room  do  you  think  thest* 
200  cells  would  take,  sup|>osing  they  had  lM»en  ])uilt  at  Rirking,  where 
I   believe   there   are   some  70  acres  of  land  available  ?     You   will  be 
surprised  to  hear  that  they  can  bi»  put  upon  an  acre  of  land,  with  plenty 
of  room  to  work  between  them,  and  that  the  cost  of  erecting  them  would 
not  amount  to  more  than  300/.  or  350/.  per  cell.    Supposing  the  200  cells 
lia<l  been  built,  and  the  question  tried,  there  would  have  been,  awonling 
to  the  data  which  we  have,  and  which  there  is  no  disputing,  as  it  is  in 
daily  work,  1,000  hoi-se-power  at  hand,  or  in  other  words  the  coal  bill 
would  liave  been  saved.     No  nuisance  woul<l   have  been   created  bv  the 
adoption  of  the  pnx^ess,  >vhich,  after  all  that  has  been  said  with  respect 
to  other  systems,  has  held  its  ground,  and  will  do  so.     I  refer  to  the 
milk-of-lime  process,  which  will  ultimately  conn*  about.     I  know  that 
it  may  ho  replied  that  the  effluent  that  is  turned  out  by  this  process  is  not 
[mre.      No   one   in   tin*   present  day    would   sjiy    that  it  is ;    but    the 
ciuestion  is,  is  it  not  pure  (»nough  to  Ik*  discharge<l  into  the  Thames  'at 
Barking  and  Crossness  ?     I  have  been  sending,  to  the  satisfaction  of 
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the  Tliaiues  Conservators,  from  750,000  to  1,000,000  gallons  of  effluent 
per  day  for  many  years  into  the  Thames,  and  many  visitors,  and  not  a 
few  x>f  them  members  of  the  Metropolitan  Boar<l  of  Works,  have  asked 
Why  cimnot  we  do  the  same  ?  And  I  say,  unhesitatingly,  that  under 
the  lime-proeess  and  the  destruction  of  refuse,  as  suggested  by  me,  the 
river  would  assume  a  character  in  everv  way  satisfactory,  and  at  a  mere 
Imgatelle  of  cost  when  compared  with  the  expensive  schemes  already 
propose<l.  Other  points  might  be  raised  in  connexion  with  this 
effluent  wat^r,  for  instance,  that  of  aeration.  And  here  I  may  add  that 
sufficient  steam  would  be  produced  from  the  refuse,  over  and  above 
the  quantity  required  for  ordinar}'  pumping  purposes,  and  might  be 
brought  to  bear  upon  the  effluent  in  aeration,  which,  to  my  knowledge, 
can  be  productive  of  immensely  beneficial  results. 


►♦•— c- 


On  thd  Cleaosing  of  the  Streets  and  the  Bemoval  of  Household  Beftise 

in  Gennan  Towns. 

BY 

Th.  Weyl,  RiHin. 


1.  With  whom  does  the  responsibility  for  the  cleiinliuess  of  the 
streets  rest  ? 

(a.)  Thoro%ighjaT€s  and  Foot  Pavements. — The  jiriuciple  generally 
acted  on  is  that  the  persons  resident  in  a  street,  and  not  the  owner, 
shall  l)e  responsible  for  its  cleanliness.  In  spite  of  this,  however,  the 
cleansing  of  the  streets  is,  in  mast  of  the  large  towns,  undertaken  by  the 
municipal  authorities.  In  other  towns,  only  a  part  of  the  roadway  is 
cleansed  at  the  expense  of  the  authorities,  the  house-owners  (resident) 
b«»ing  responsible  for  the  remain<ier.  Moreover,  the  authorities  have 
also  undertaken  th(»  cleansing  of  street  gullies,  of  public  urinals,  <fcc.,  the 
watering  of  the  stn^ets,  and,  in  most  cases,  the  removal  of  snow,  Ac. 
As  a  general  rule,  tramway  companies  are  obligeil  to  contribute  towanls 
the  cost  of  the  cl<»nnsing  of  the  streets.  The  cleansing  of  the  footways 
and  pavements  is  left  to  the  resident  householders.  In  Berlin  and 
other  large  towns  the  pavements  also  are  cleansed  by  the  municipid 
authorities. 

(b.)  Household  Refuse  {Dust), — The  removal  of  dust  has,  in 
many  cas(\s  (e.^.,  in  Berlin),  been  left  to  the  house-owners ;  the  town 
authorities,  however,  retain  a  right  of  supervision.  In  cases  where  the 
contract  system  obtains  {vide  infra\  th(»  contractor  underttikes  the 
removal  of  dust  as  well. 

2.  Who  carries  out  the  cleansing  of — 

(a.)  Streets^  Squares^  S^c,  ? — Some  Gh?rman  towns,  such  as  Bremen, 
Cologne,  Munich,  make  arrangements  with  (contractors  for  the  removal 
of  all  street  refuse  at  a  fixe<l  rate  (contract  system).  In  other  towns 
(Berlin,  Hamburg,  Breslau,  Frankfort-on-Main,  Hanover,  Leipzig)  the 
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cleiinsiii^  of  tlu»  strtH'tx  iind  iIk*  wati»riiig,  Sm.  of  thv  Auiiiie,  is  earrietl  out 
by  th<*  town  authorities  (municipiil  system).  The  necessary  pUmt,  sueh 
as  brooms,  barrows,  street-sweei)ers,  dung  carts,  watering  cart,  snow 
ploughs,  &<\  are  the  pro|M»rty  of  those  by  whom  the  cleansing  is  carried 
out.  The  <lraug1it  animals  <lo  not  seem  to  be,  in  any  case,  the  pro|)erty 
of  the  municipal  authorities. 

Of  23  German  towns  with  a  ]K)pulation  of  100,000  in  the  yitir 
1800,  13  employ (h1  munici})iil  labour  alone,  six  employed  municipal  and 
private  labour,  seven  eniploy«l  private  laljour  alone. 

3.  Time  at  which  the  cleansing  is  effect «h1,  and  frequency  of  the 
same  :— 

The  cleansing  of  the  streets  is,  as  a  rule,  only  done  at  night,  aiui 
the  removal  of  refuse  is  also  [)erforme<l  either  at  night  or  in  the  early 
morning. 

The  fre<iuency  with  which  each  street  is  cleans^nl  depends  upon  the 
amount  of  traffic  on  the  same.  In  Berlin,  one-third  of  the  whole  street 
area  is  cleanseil  daily  ;  in  Hamburg,  one-fourth  of  the  whole  area. 

Hous<»hold  refuse'  is  removinl,  usually,  thrt»e  times  a  wi'ek. 

4.  Comiwrison  between  the  employment  of  manual  and  mechanicid 
labour  in  the  cleansing  of  the  streets  : — 


Cost  per  Hectare. 
Manual  Labour.       ^^echanical  l^abour. 


Marks.  |  Marks. 

Fninkfort-on  Mhine        .  -  -  11  6-8 

Berlin     -----  32  18 


5.  Disposid  and  utilization  of  stret*t  and  household  refuse* : — 

.  Under  the  system  of  nmnicipal  working,  the  utilization  of  refuse 
has,  up  to  the  presiMit,  hi^ii  comparatively  n\stricted.  It  is  carted  off  to 
dust-heaps,  and  there  left  to,  so-called,  natural  influences  ("  natur- 
forschcn  ").  From  April  1S92,  onwanls,  the  city  of  Berlin  proposes  to 
spnwl  its  street  refuse  over  some*  waste  lands  at  a  considerable  distance 
from  the  city,  so  as  to  raises  this  low-lying  and  unproductive  land  to  a 
higher  level,  and  otherwise  to  improve  it. 

Under  the  contract  svstem  the  contractors  sell  the  household  and 
street  refuse  as  manure. 

The  plan  of  sepai-ating  the  rubbish  into  useful  and  worthless  parts 
docs  not  obtain  to  anv  "jreat  extent  in  Germanv. 

There  is  an  establishment  in  Berlin  for  burning  the  refuse,  but  it  is 
merely  ex|)erimental. 
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Ezperiments  in  the  Btiming  of  Honse  Befase. 

BY 

J.  F.  MEYEft,  Chief  of  the  Departmeut  of  Strc*ets  and   Sewei-s, 

Copenhagen. 


It  s<»eni.s  strange  that  at  a  Congres.*^  hehl  liere  in  London,  a 
foreigner  should  come  forward  to  discuss  the  subjeet  of  the  <lestruetiou 
of  refuse,  ])ut  it  is  not  my  inclination  to  <lwell  upon  facts  which  are 
generally  a(?knowle<lged  on  this  subject,  and  which  England  was  the 
first  country  to  fully  appreciate,  for  in  all  sanitary  municipal  questions 
England  has  always  been  in  the  van,  and  has  been  the  advocate  of 
reform. 

When  Dr.  W.  Sedgwick  Saunders,  in  his  well-known  report  on 
the  disposiil  of  refus<»,  said,  "  The  removal  and  dispo.sal  of  refuse  is  a 
"  problem  which  has  exercise<l  the  intelligence  and  often  strained  the 
"  n»sources  of  many  a  sanitary  authority,  and  he  who  can  indicate 
"  the  mesins  whereby  it  can  Ix*  successfully  solve<l  without  detriment  to 
"  health  or  the  creation  of  nuisance,  should  be  reganlwl  as  a  public 
"  benefactor,"  h(»  certainly,  in  a  few  words,  put  the  case  in   the  right 

light. 

All  who  aiv  assembled  here  certainly  agree  that  the  old  system  of 
disposing  of  refuse  ought  to  be  abandone<I.  It  is  only  strange  that  it 
lias  taken  so  long  befoi*e  it  has  been  acknowledgwl  lliat  the  plan 
of  dumping  the  refuse  in  places  where  houses  are  afterwards  built  for 
I>eople  to  live  in  is  altogether  objectionable.  It  is  |>erfectly  i>ermissible 
\o  us<»  su(?h  refuse  for  agricultural  purposes  from  a  sanitary'  i>oint  of 
view ;  but  it  is  well  known  that  it  is  very  difficult  for  a  large  town  to 
get  rid  of  it  in  this  manner.  Some  localities  may  be  very  favourably 
situjite<l  for  getting  rid  of  the  i-efuse  by  transporting  it  into  deep  water, 
<X:c.  The  question  of  the  economical  value  of  refuse  has  often  been 
raif^ed,  and  it  has  been  said  tluit  it  is  wrong  to  deprive  agriculture  of 
this  valuable  material;  but  when  circumstances  are  such  that  it  is 
impossible  even  to  get  the  agriculturi.sts  to  fetch  it  for  nothing,  then 
every  city  must  Ije  allow<Hl  to  regard  its  own  interests  first,  and  to  get 
rid  of  its  refu.se  in  the  most  favourable  way.  From  this  point  of  view 
there  is  no  doubt  that  the  best  way  of  disposal  of  refuse  is  destruction 
by  fire.  England  has  here  shown  the  way,  and  the  ever-increasing 
number  of  destructors  is  the  best  proof  of  the  success  of  this 
methoil. 

The  n^sou  why  this  method  has  only  l>een  usecl  in  rare  cafies  on 
the  Continent  is,  not  that  there  has  been  any  doubt  a>i  to  its  advantages, 
but  l>ecaus4»  then*  has  l>e<»n  some  fear  that  the  refuse  of  continental 
cities  was  not  likely  to  Ix'  so  fit  for  b<»ing  burnt  as  that  of  English 
towns.  CVrtainly  there  is  a  difficulty  on  this  i>oint,  as  ev(»ryl>oily  who 
has  gone  into   th<*se  questions  will    hav**   renmrkinl    that    the  English 
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refuse  is  much  richer  iu  such  substances  as  unburnt  coal   thau   \»  the 
rof use  of  most  continental  cities. 

The  question  now  is  whether  the  refuse  that  differs  from  the 
English  bv  its  want  of  coals  can  Ik*  burnt  without  the  ad<iition  of 
combustible  substances.  The  city  of  Copenhagen  n^solvetl  to  make 
some  experiments  to  answer  these  questions,  and  it  Is  these  experiments 
an<l  their  results  which  I,  who  conducttnl  them,  have  the  honour  of 
stilting. 

The  desti-uctor  in  which  the  expt»riments  were  perfonneil  was  built 
at  the  municipal  gasworks.  In  its  construction  much  attention  was 
\mi\  to  making  the  destructor  as  like  the  English  destructors  on  Fryer's 
system  as  circumstances  jK^rmitted,  using  the  existing  brickwork,  &c.  as 
far  as  possible  to  avoi<l  unnecessary  expen.s»i.  The  destructor  was  built 
in  one  of  the  ohl  retort-furnaces  not  in  use  at  present,  after  taking  out 
the  retorts,  so  that  the  old  flues  and  the  large  chimney  belonging  to  the 
retort-house  were  use<l.  This  chimney  gave  an  excellent  draught ;  but 
as  the  experimental  furnace  was  the  only  source  of  heat  for  the  chimney, 
the  draught  began  to  fail  very  (piickly  as  the  tempeiature  of  the  furnace 
fell,  so  that  there  wivs  only  a  suction  of  12  to  10  millimetivs  (of  water), 
while  at  a  high  temperature  there  WJis  a  suction  of  from  16  to  25  milli- 
metres. If  there  had  been  other  sources  of  heat,  the  bad  burning  iu  a 
single  furnace  would  not  have  had  this  disastrous  influence  on  the 
draught.  For  thc^  rest,  the  furnace  must,  upon  the  whole,  be  said  to 
correspond  with  a  single  cell  of  Fryer's  destructor. 

The  burning  exp<*riments  were  divided  into  two  parts  : — 

A.  The  Wintfr  Experiments.  —  My  original  int(*ntion  was 
gradually  to  use  house-refuse  from  a  series  of  <lifferent  districti*.  Bv 
that  means  I  hoped  to  be  able  to  decide  what  influence^  the  social 
IM)sition  of  the  iuhubitants  and  their  way  of  living  would  have  upon  the 
refus*',  particularly  as  to  the  relative  (juantities  of  coke  and  coal, 
together  with  the  substances  of  animal  and  vegetable  nature.  This 
purpose  had  to  be  given  up  on  account  of  practical  difficulties. 

I  will  stAt(»  here  that  the  weight  of  one  loiul  of  house-refuse  varied 
from  550  kgr.  to  2,600  kgr. ;  while  the  average  weight  can  be  tnken  jis 
1,500  kgr.  ;  one  cubic  foot  weighs  on  an  average  21  kgr. 

All  the  refuse  treated  during  the  winter  consisted  almost  entirely  of 
house-refuse,  on  accoiuit  of  the  weather. 

The  refuse  from  one  distinct  was  exceedingly  meagre.  Almost  no 
food-refuse  wa.**  found,  and  very  little  coke  and  coals,  but  a  considerable 
amount  of  ashes.  The  (juantity  of  such  finer  substances  (mainly  ashes) 
was  estimated  by  an  experimental  sifting,  and  it  was  then  proved  that 
in  one  cubic  foot  of  refuse  there  were  0*58  to  0'33  cubic  fc»et  of 
particles  less  than  one-tenth  of  an  inch  in  diameter. 

The  refuse  from  some  other  districts  was  a  gooil  deal  richer ;  and 
one  cubic  foot  of  ivfuse  showed,  when  sift(»d,  0*42  to  0*33  cubic  fi^et  of 
fine  ashes. 
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I.  FiiteJT  EXPERiMBNTAL  PERIOD  (froiu  January  30th  to  February  18th). 

(a.)  Experiments  with  poor  and  middling  refuse. — After  having 
dried  the  furnace  properly  and  fired  up  with  ordinary  fuel,  unmixed 
house-refuse  was  put  in  on  the  30th  of  January  in  the  morning. 

For  a  preliminary  drying  it  remained  for  an  hour-and-a-half  on  the 
back  plate  made  for  that  purpose,  and  was  then  spread  over  the  fire 
in  a  layer  six  inches  deep ;  it  burnt  very  well,  which  was  a  direct 
consequence  of  the  coke  fire  beneath.  The  residue  was  taken  out  after 
two-hours-and-a-half,  and  a  new  layer  was  spreml  over  the  fire  left, 
though  not  so  thickly,  as  already  the  first  trial  had  shown  that  the  great 
quantity  of  ashes  checked  the  draught.  In  spite  of  this,  the  temperature 
sunk  so  mu(*h  that  a  little  coke  fire  had  to  l»e  used  in  the  front  on  the 
grate.  The  refuse  was  not  sufliciently  burnt,  and  the  few  remaining 
embers  wert?  not  capable  of  lighting  the  next  sample.  The  decrease  by 
burning  was,  according  to  volume,  only  15  per  cent.  An  experiment 
repeate<l  after  liaviug  fired  up  did  not  succeed. 

Experiments  with  addcnl  fuel  were  than  tried ;  as  fuel,  coke-breeze, 
was  used.  It  was  mixed  with  the  refuse  in  the  same  manner  as  when 
mixing  concrete.  The  mixture  consisted  of  one  volume  of  coke-breeze 
and  four  volumes  of  refuse.  The  experiment  carried  out  on  31.st  of 
January  was  satisfactory,  the  temperature  was  good,  and  the  decrease 
of  the  volume  50  per  cent. ;  4*8  tons  (at  1,000  kgr.)  refuse  were  burnt 
in  the  first  24  hours. 

Before  continuing  the  experiments,  it  was  tried  if  less  fuel  would 
give  the  same  results.     On  the  1st  of  February,  one  part  (volume)  of 
coke-breeze  and  six  partes  of  refuse  were  mixed.     The  temperature  sunk, 
lower,  and  the  combustion  was  not  complete.     In  24  hours  4*8  tons  were 
treated,  but  the  decrease  in  volume  was  only  42  per  cent. 

The  next  thing  to  try  was  if  a  greater  addition  of  fuel  than  a  pro- 
portion of  1  to  4  would  perceptibly  incre^ise  the  rate  of  burning.  This 
experiment  was  carried  out  in  48  hours  (on  the  2nd  and  3rd  of  February), 
so  that  the  mixture  was  one  part  of  coke-breeze  to  thret^  parts  of 
refuse,  but  it  was  proved  that  this  addition  was  not  advantageous: 
4  •  2  and  4  •  8  tons  wei-e  respectively  burnt,  with  a  decrease  of  56  per 
cent,  and  53  per  cent,  in  volume. 

The  experiments  were  then  continued  with  the  proportions  of  1  to  4 
during  the  days  from  the  4th  to  the  7th  of  February  inclusive.  In 
each  24  hours,  5*4,  4*2,  4*2,5*1,  and  5*1  tons  were  burnt.  The 
decrease  averaged  50  per  cent,  of  volume. 

(6.)  Experiments  with  better  refuse. — The  furnace  was  fired  up 
with  coke-breeze  and  on  the  8th  of  February,  at  2  o'clock,  unmixed 
refuse  was  put  inter  it.  The  draught  during  the  firing  was  22  mm. 
The  temperature  was  rather  better  maintained  than  with  the  poor  refuse, 
but  still  the  draught  hail  sunk  down  on  the  9th  of  February  in  the 
forenoon  to  12  mm.,  and  the  temperature  was  so  low  that  a  fresh  firing 
with  coke  breeze  had  to  take  place.  Experiments  with  unmixed  refuse 
continued  to  give  unfavourable  results,  as  well  as  another  experiment 
that  took  place  in  the  night  from  the  9th  to  the  10th  of  February. 
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'VUv  noxt  (biy  tli«*  .supply  of  r('fus«'  whs  not  siifHeu'iit,  aiul  the  IwhX  in 
Xho  furiia<*o  was  therefore  in  the  night  kept  up  with  refuse  tliat  ha|*- 
|)eniHl  to  1m*  in  the  gas-works,  such  as  stniw,  papt^r,  coal  dust,  sand,  &c. 
In  the  il:iy-tinie  the  richer  I'efuse  wan  burnt  in  tlie  proportion  of 
six  parts  n^fuse  to  one  part  of  eoke-brc»eze.  Perfe<*t  combustion  took 
plac<%  but  only  3'G  tons  in  24  hours  were  burnt. 

Thi»  a^ldition  of  eoke-bi-eeze  in  the  proportion  1  to  4  in  th«'se 
i*x|>erinients  gave  1 '  8  tons  jmt  24  hours,  and  a  decrease  of  58  per  cent, 
in  vohinie. 

I  then  trie<l  to  sejmrate  tlie  finer  parts  of  the  refuse  (ashes  and 
sand),  as  it  hiwl  lK»en  proveil  tliat  it  was  tliese  which  most  chcH'ked  the 
combustion  ;  three  riddU»s  with  different  o|)euing8  were  used  for  the  sifting. 

On  the  13th  of  February  sifted  refuse  was  put  into  the  furnatv, 
which  liad  lieen  pit^vionsly  fire<l  up.  It  burnt  exceeilingly  well,  and  gave 
a  high  tem|HTature.  It  cakc<l  moix;  on  the  gnite  than  in  the  earlier 
ex[)erinients,  and  the  grate  Imd  therefon*  to  l)e  cleaned  oftener.  The 
stuff  tlmt  lia<i  Ix^n  sifteil  out  was  a  mixture  of  tushes,  sand,  and  organic 
matter,  which  afterwards  smeh  very  bmlly,  when  left  to  stand  for 
sonte  time  (the  thermometer  showed  54^  C). 

As  it  provcMJ  that  a  considerable  amount  of  this  sifte<l  refu.se  eouhl 
be  burnt,  and  as  it  was  im|)ossible  during  the  next  few  days  to  procure 
a  sufficient  supply,  I  maiie  up  my  mind  to  stop  the  experiments  for 
some  days,  so  as  to  get  sufficient  refuse  coUectecl  and  sifte<i  to  make 
more  coinpl(»te  exi)eriments.  However,  before  stopping,  I  made  some 
smaller  exix^riments  by  burning  siftwl  refuse  from  the  14th  to  18th 
of  FebriMirv,  mostiv  bv  a<ldin<;  (»oke-breeze  to  the  finer  matter  that  had 
lii»en  sifted  from  tlie  coarser  nniterial.  But  even  with  a  inixtun^  of  one 
part  of  eoke-br(»eze  to  two-and-a-half  jmrts  of  these  finer  mattei-s,  tlie 
combustion  of  the  latter  <lid  not  succihhI. 

II.     Sko>ni>   Exi'KKIMKNTAL   Pkiuoi)  (fi-om  February  23rd  to 

March  12th). 

ETpcriment  with  sifted  refuse. — On  the  23ni  of  February  the 
furnace  was  again  lin*d  uj),  and  sifteil  refu.se  was  put  in,  and  the  stuff 
proved  to  be  able  to  Xnirw  continuously  without  adding  fuel. 

Everv  24  hours  then*  was  burnt,  on  the  23rd  of  Februarv,  12  '4  tons; 
on  the  24th,  15 '4  ton.s,  on  the  25th,  13*4  tons.  The  diK*reas<^  in  volume 
was  in  the  pi*oportion  of  83  \wv  cent.,  83  per  cent.,  and  75  \h^t  ivnt. 
The  oi)enings  of  the  screens  usihI  for  these  experiments  wei-e  large,  but 
afterwards  riddles  with  very  fine  openings  were  used,  by  which  only  the 
finest  ashes  and  8au<l  werc  i-emoved.  This  proved  to  be  completely 
sufficient  to  make  the  stuff  burn. 

The  experiments  of  combustion  gave  the  following  results :  on  the 
27th  of  February,  7  *  1  tons  were  burnt  with  80  per  cent,  decrease  in 
volume ;  on  the  28th,  and  on  the  29th  of  February,  and  on  the  1st  of 
March  from  5*7  to  7*0  tons  were  burnt:  on  the  average  G*2  p^T 
24  hours  with  GO  to  G8  i^^r  cent.  <iecrease  in  volume.  From  the 
2nd   of   March   to   the  8th   of  March,    7-G,  7*7,   7-1,   7*0,   5*8,  an<l 
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.')*9tous  were  burnt  imm-  21  hours  with   a   docreAse  of  5G,   60,  07,80, 
75,  aii<l  75  i)er  cent. 

On  the  9th  of  March  the  refuse  was  so  damp  that  a  thorough-going 
treatment  on  the  finer  ridcile  was  impossible.  From  the  9th  to  the  12th 
of  March  we  trie<l  how  far  this  damp  refuse  couhl  lie  burnt  after  it  had 
been  treated  on  the  riddle  with  the  larger  openings.  Complete  combus- 
tion was  possible,  but  was  of  course  less  rapid  than  with  dry  refuse.  The 
damp  refuse  was  burnt  in  the  proportion  of  seven  tons  per  24  hours, 
with  a  <lecrease  of  67  per  cent,  in  volume.  On  the  12th  of  March  the 
experiments  ceased. 

B. — The  Summer  Experiments  (from  the  25th  August 

to  the  27th  August). 

In  these  experiments  the  important  thing  to  learn  was  whether  the 
altere<l  condition  of  the  summer  refuse  (there  being  less  unburnt  coals 
an<l  a  great  deal  more  vegetable  refuse)  would  influence  the  combustion. 
As  it  prove<l  impossible  to  procure  unmixed  house-refuse,  stuff  mixed 
with  street -refuse  ha<l  to  be  use<l. 

The  first  result  (using  the  scnH»n  with  the  largest  openings)  gave 
l)erfect  combustion  ;  but  only  four  to  five  tons  were  burnt  in  the  24  hours, 
with  a  <lecrease  of  70  to  75  per  cent,  in  volume.  The  sifting  had  to  be 
rejjeated,  as  the  men  were  inexperienc^eil,  and  because  the  stuff  was 
mixed  with  street-refuse  ;  after  this  we  burnt  six  tons  in  the  24  hours, 
with  a  decrease  of  77  per  cent.  "With  this  the  summer  experiment 
ceased. 

The  clinkers  withdrawn  after  the  combustion  formed  a  compact 
mass,  in  which  glass,  &c.,  was  found  in  a  molten  condition ;  they  were 
just  like  the  results  of  combustion  from  the  English  destructors. 

The  above-mentioned  sifting  (the  finer  stuff  that  had  gone  through 
the  riddle)  was  examine<l  in  the  mimicipal  lal)oratory.  It  is  unnecessary 
to  state  the  details.  The  result  was  that  the  stuff  is  chiefly  gravel  and 
san<l,  and  that  the  cjuantity  of  organic  matters  is  very  small.  It  hence 
appears  that  the  stuff  cannot  be  mlvantageously  us<h1  for  manure,  while  it 
is  not  innocuous  enough  to  be  used  for  filling  up.  By  arranging  the 
furnace  so  as  to  let  the  pro<lucts  of  combustion  be  conducted  above  and 
imder  the  siftings,  the  stuff  can  however  be  very  easily  made  innoctuous. 
We  found  tliat  after  three  hours  all  water  had  evaporated,  and  all 
organic  matters  hat!  been  destroyed.  When  treatetl  in  this  way  the 
stuff  may  be  used  for  filling  up,  or  for  roadwork,  &c. 

In  summarising  the  main  results  of  these  experiments,  I  must  first 
state  that  what  did  not  succeed  with  this  primitive  furnace  might  very 
well  succeed  with  a  regular  destructor ;  and  the  latter  would,  of  course, 
prove  satisfactory  in  the  cases  which  succee<leil  in  our  furnace. 

The  furnaces  I  have  seen  in  England  hml  the  advantage  of  drying 
the  stuff  lying  behind  a  great  deal  better,  esi>ecially  the  lower  layers.  I 
could  find  no  especial  reason  for  this,  but  is  probably  one  of  the  things 
as  to  which  a  little  alteration  in  the  construction  of  the  furnace  may  hare 
a  great  influence  during  the  exi>eriments. 

I    o.  2205.  O 
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The  exiKMimcnth  have  eertttinly  provwl  that  CopeiihageD  hous»e 
refiKse,  which  had  not  biMMi  pn^parwl,  couhl  not  be  burnt.  Of  the 
abovo-iiM»ntioned  modes  of  tn^itmeiit,  mixture  with  fuel  is  not  to  be 
recommended,  whih*  .sifting  seems  to  give  successful  results.  The 
sifting  ought  to  Ix?  less  primitive  than  in  the  first  experiments.  The 
riddles  mav  be  move<l  by  steam  generated  bv  the  heat  of  the  furnace 
itself,  and  this  may  be  the  rational  luanner  of  sifting.  The  best  results 
are  obtained  with  ri<ldles  with  openings  of  about  ^"  to  ^"  in  size.  The 
riddlas  ought  to  bo  coustruetiMl  so  that  a  riddle  with  larger  openings  can 
be  substitute*!  when  the  refuse  is  too  damp  to  be  sifted  through  the 
finer  openings. 

The  experiments  show  that  the  Copenhagen  house-refuse,  when 
sifte<l,  is  fit  for  Imrning,  both  in  summer  and  winter,  and  can  burn 
continuously.  The  quantity  burnt  in  24  hours,  as  well  as  the  quantity 
and  quality  of  the  clinkers,  are  the  same  as  have  been  found  in  other 
places,  especially  in  Enghind. 

The  exp(»nses  of  a  rational  destruction  by  fire  of  the  Copenhagen 
refuse  will  amount  to  the  same  as  in  the  average  of  English  cities. 

I  am  convin(!e<l  that  this  destruction  by  fire  of  house-refus<*,  which 
is  so  satisfa(!tory  in  a  sanitjiry  point  of  view,  will  make  it,s  way  on  the 
Continent.  When  this  is  universally  acknowletlged  and  carrieti  <mt,  a 
new  Hnk  will  be  addeil  to  the  chain  of  domestic  and  municipal  sanitary* 
improvenn»nts,  which  the  Continent  has  adopted  from  England; 
improvements,  for  which  not  only  everylxxly  here  present,  but  all 
inhabitants  of  th<»  Continent,  will  have  to  honour  and  thank  England. 


BefCise  Burning. 

BY 

W.  Geo.  Laws,  M.I.C.E, 


Any  im]x>r  on  refuM*  burning  nuist  of  necessity  jiartly  include  the 
subject  of  refuse  removal,  its  b(»fore  wt»  can  discu.ss  the  advantages  of 
burning  the  refus<»  of  a  city  we  must  know  of  wliat  it  consists,  when* 
an<l  how  it  is  collected,  and  what  j>art  of  it,  if  any,  is  so  injurious  to 
health  that  it  nmst  be  quickly  ivmoved  from  the  neighbourhood  of 
human  dwellings. 

A  short  walk  before  breakfast  in  almost  any  part,  of  London,  or 
any  provincial  town,  will  furnish  us  with  the  m^dful  data. 

We  see  the  scavenger  leisurely  sweeping  into  the  channel  the 
"  slop  "  or  **  dust "  (as  it  hap|K»ns  to  have  Ihhmi  a  wet  or  dry  night),  for 
which  no  theory  but  that  of  "  spontaneous  genemtion  '*  has  ever  fully 
accounted.  It  is  diversifie<l  by  pai>er  in  every  ]Kxs,sible  form  (except 
the  clean  slu»et),  but  esi^ecially  from  the  a<lvertising  hotirding,  and 
dotted  her<»  and  there  with  countless  and  indescribable  odds  and  ends. 
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Many  of  the  latU*!*  \m/:i\v  us  until  wt'  notice  on  tlie  sidewalk  carefully 
si*t  out  l>efore  each  tloor  a  series  of  l)oxes,  i)ails,  buckets,  and  anything 
that  will  hold,  or  will  not  hold,  the  various  offal  of  a  retail  shop,  paper, 
again  as  card  boxes,  wrappings,  and  cuttings,  with  ashes,  straw,  and 
sawdust,  bottles,  tins,  an<l  scraps  of  food. 

If  the  district  is  resi<lential  there  is  more  of  the  aninial  and 
vegetiible  refuse  and  less  of  th<»  sjiwdust  and  stniw,  but  still  the  i>aiH»r 
and  tin.  If  we  happen  to  be  near  a  nuuket,  the  slop,  itc.  is  rich  and 
slab  with  relics  of  the  particidar  goods  dealt  in. 

We  notice  that  a  rough  s<dection  is  being  made  among  the  rubbish 
alnwlv.  All  that  comes  under  the  scaveui^er's  broom  is  shovelled  into 
one  form  of  cart,  while  the  "  box  ashes,"  as  they  are  technically  called, 
are  tip[)e<l  into  another,  an<l  still  others  an*  tilled  from  baskets  carrie<l 
bv  the  dustman  from  the  interior  of  the  hous<*s  in  the  residential 
districts.  If  these  letter  are  followeil  to  their  dumping  phice  there 
ts  still  the  sjune  vari^'tv  and  still  the  Siime  staples,  paptM-,  ashes,  coal, 
brea<l,  waste  food  stuffs,  aiul  wasU'd  food,  bottles,  and  the  all-iM»rva<ling 
tin.  And  whether  the  walk  \w  tiikeii  in  London  or  the  provinces,  in 
England  or  on  thi*  continent,  EurojH*  or  India,  tlieiv  will  be  v«»rv  much 
the  sam<»  comi>onent  i)jirts,  and  but  little  <liffen»nce  in  their  ju'oportions. 

The  first  thinji  that  strikes  on<»  is  that  amidst  all  this  medley  then* 
is  nnich  that  is  useful,  nmch  that  is  harndess,  and  a  good  deal  that  is 
n(»ither,  but  that  tlu*s(^  three  classes  are  very  ba<lly  mixed,  and  here  we 
begin  to  touch  the  fringe  of  the  refuse-burning  problem. 

That  jMirt  of  the  material  which  contains  enough  mamu'ial  matter 
to  be  woilh  laying  on  the  lan<l  is  easily  got  rid  of;  and  will  jiay  its  own 
carriage  by  rail  far  enough  to  clear  the  town  of  it,  if  sent  as  "^prude 
manure.  If  handle<l  or  treatetl  in  any  way,  either  chemically  or 
mechanically,  its  vahie  is  increa.sed,  but  its  cost  raised  as  much  or 
more.  But  th(»  less  of  the  other  classes  of  stuff  it  contains  the  lK*tter 
tlui  value  as  manure,  and  tlu»  wider  the  area  over  which  there  will  bo  a 
(hmumd  for  it.  The  best  treatment  we  can  give  it  is  the  negative  one 
of  not  mixing  it. 

Again  a  great  <leal  of  the  scavenger's  part  of  the  refust>  is  harmless 
and  may  be  u.sed  to  fill  u])  excavations  or  to  i-ai.se  land,  without  any  f4»ar 
of  futun»  decomposition,  and  here  also  we  mu.st  not  mix  it  with  either 
of  the  oth(»r  two  classes  or  it  ceastis  to  b(»  harndess.  We  have,  therefore, 
thn»e  broad  classes  of  mat4*rial  to  deal  with,  and  pritcticjdly  in  about 
equal  proportions  : — 

(1st.)  Crude  niiuiure,  one-third. 
(2n<l.)  Sound  material,  one-third. 
(3rd.)  Unsound  stuff,  one-third. 

This  last  class  is  the  troublesome  part  of  tin*  refusi*  to  deal 
with.  It  caiuiot  be  used,  cannot  be  left  alom»,  and  spoils  whatever  it 
is  mixed  with,  we  iniist  get  rid  of  it,  and  at  any  cost. 

Well,  we  can  send  it  off  by  mil  and  <lump  it  in  a  convenient  s[>ot 
within  tlu»  borders  of  some  other  sanitary  authority.     We  <io  so,  and 
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all  go*\s  sntoothly  for  a  whih*  until  one  of  two  things  happens,  this 
fri<»ndly  neighbouring  authority  cliang<»s  its  sanitary  inspector,  and  he  in 
the  first  flush  of  oflieial  zeal  takes  the  gloss  off  his  virgin  broom  by 
attac*king  our  rubbish  <iuiup,  an<l  having  right  on  his  sicie,  and  weU 
aware  that  he  will  not  tread  on  the  corns  of  his  own  masters,  he  covers 
himself  with  glory  and  sends  us  further  afield  in  search  of  fresh  fiekis 
and  pastures  new. 

Or  even  worse,  some  fine  cky  the  heap  gives  unmistakeabk  signs 
of  being  on  fire  and  rouses  the  country  for  miles  around  with  bideoa< 
stinks,  and  the  onlv  remedv  is  to  cover  it  with  a  thick  coat  of  sand  and 
retire,  lucky  if  not  indicted. 

If  our  town  is  situated  on  a  tidal  river  the  troublesome  material 
can  be  sent  to  sea,  but  here  again  difficulties  beset  us. 

For  about  50  ckys  in  the  year  the  barges  t^ ill  not  be  able  to  get 
over  the  bar.  In  tbe  winter  season  there  mav  1>e  a  lull  we^k  at  a  time 
when  it  is  unsafe  to  venture  out. 

We  must  provide  barge  room  enough  for  a  week's  supply  to  be 
kept  on  hand,  and  to  be  kept,  where  it  is  pi-etty  sun^  to  become  a 
nuisance,  real  or  imaginary,  it  matters  little  which. 

When  we  have  got  it  fairly  out  to  sea  we  find  that  one  half  of  it 
floats,  and  though  with  the  l>est  intentions  we  have  cast  our  refiL»je  on 
the  waters,  after  nianv  days  it  luav  return  to  us  and  sti-ew  the  beach 
at  some  neighbouring  watering  place,  and  again  we  are  in  trouble. 

On  the  whole  this  is  a  dirty  way  of  keeping  the  town  sweet,  and 
should  only  be  wlopted  in  cases  of  emergency,  and  until  better  means 
can  be  devised. 

After  all  then  w^e  are  driven  to  look  for  some  means  by  which  the 
obnoxious  third  can  be  dealt  with  within  our  own  boundaries,  and 
destruction  by  fire  seems  the  only  course  available.  It  is  at  best  but  a 
clumsy  mode  of  attaining  our  end,  it  is  not  at  all  a  chi^p  plan,  and 
worse,  it  is  at  present  an  unpopular  one.  But  it  is  fairly  effective 
an<l  always  available. 

Theoretically,  the  stuff  should  be  sorted  and  iitilize<l,  the  iLsefnl 
jmrt.s  sold,  an<l  the  refuse  nuide  into  nmnui*e.  Unfortunatelv  this 
cannot  be  done  by  town  authorities  at  even  a  reasonable  cost,  and  the 
manure  making  part  gives  ris(»  to  unholy  stenches. 

Private  enterprise  may  succei»d  in  imying  ex|)enses,  and  even  in 
getting  a  small  profit,  but  this  has  not  yet  lH»en  i)roved ;  certainly 
public  bodies  cannot — first,  lx»cause  they  would  be  at  once  indicte<l  for 
doing  what  private  manufacturers  may  do  with  impunity ;  secondly, 
because  there  is  no  finality  with  public  boilies,  and  they  are  constantly 
trying  new  and  costly  experiments,  and  making  expensive  altenitions  to 
their  plant  which  swallow  up  any  jwssible  economy. 

It  is  a  pity  that  popular  preju<lice  should  have  turned  so  strongly 
against  refuse*  burning,  as  it  certainly  has  the  m(»rit  of  very  quickly 
resolving  decomposable  and,  therefore,  <langerous  matter  into  its  first 
elements,  and  with  a  minimum  of  nuisance  in  the  process. 
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Even  a  large  destnictor  furnace  in  fnll  operation  does  less  to 
pollute  the  air  than  the  smoke  from  an  ordinary  dwelling-house.  But 
popular  prejudice  is  always  unrea,soning  and  generally  unreasonable,  and 
the  more  formidable  on  that  account,  as  it  is  beyon<l  the  reach  of 
argument  or  proof. 

The  destructor  furnace  is  pretty  well  known,  Wing  merely  a  wide 
but  shallow  arch  generally  with  the  fire  grate  laid  on  a  slope  to  facilitate 
charging.  This  is  done  from  the  upp<^r  end,  the  .stuff  being  tipi^d 
down  a  sort  of  hopper  mouth  and  pu.she<l  and  rake<l  in  a  uniform  layer 
of  about  12  or  15  inches  thick,  over  the  glowing  eml)ers  of  the  fast 
charge. 

This  <les<-ription  really  covers  the  essential  principle  of  refu.se 
burning, — a  tire  grate  of  considerable  area  with  a  fire  of  moderate  thick- 
ness and  a  good  draught. 

Very  few  real  improvements  have  l)een  ma4le  on  the  original 
pattern,  and  in  most  cases  complication  has  only  served  to  increase  cost 
without  improving  the  residt. 

Various  plans  have  been  tried  for  applying  a  forced  dnuight,  and 
though  they  have  given  goo<l  results,  yet,  when  brought  down  to  the 
final  test  of  the  cost  j^er  ton  burnt,  their  supposed  a<lvantage  vanishes. 

A  fault  w^hich  has  more  than  any  other  led  to  partial  failure  and 
public  complaint,  has  l)e<^n  insufficient  chimney  jwwcr.  Shafts  have 
bwn  built  with  too  small  an  area  for  the  work  to  be  done,  and  hence 
loo  rapid  a  current. 

The  material  burnt  is  one  which  naturally  pro«luc(*s  much  dust,  and 
a  (piick  draught  carries  this  (hist  with  it  out  of  the  chimney  to  fall 
somewhere  in  th »  neighbourhood  and  causes  a  nuisance  and  legitimate 
complaint.  On  the  other  hand  a  shaft  of  twice  the  areii  wouhl  do  the 
Siimt*  work  with  a  current  of  half  the  spe<»d  aiul  most  of  the  dust  never 
reaches  the  outer  air,  but  can  be  caught  in  very  simple  dust- traps. 

The  writer's  experience  decidedly  leads  him  to  prefer  an  ample 
natural  draught  (which  may  even  require  to  be  stopjXMl  <lown  by  damj>ers) 
to  anv  of  the  forms  of  force<l  <lraught,  which  are  an  expensive  way  of 
getting  work  clone  h\  machinery  that  is  too  small  for  the  puqwse,  and 
onlv  justifiable  where  space  is  unavoi<lably  limiu*<l. 

TIh^  state  of  the  material  burnt  leaxls  to  another  form  of  nuisance. 
It  contiiins  froui  25  to  40  \wr  cent,  of  water,  an<l  sometimes,  when  sludge 
is  burnt,  even  luore.  This  moisture  nnist  be  driven  off  in  the  form  of 
steam,  an<l  however  hot  the  fire,  a  certain  time  is  occupie<l  in  the  partial 
^listillation,  and  fumes  and  empyreumatic  vapours  are  carritnl  over  with 
J:he  steam,  which,  however  innm'ent,  are  very  <listinctly  tract^abU?  by 
smell. 

That  they  are  harudess  makes  little  matter,  they  are  slightly 
])ungent  and  aromatic,  but  <listinct  euough,  and  the  honest  British 
ratepaver  has  a  nose  of  wonderful  power  when  applied  to  the  detection 
of  official  sins. 

To  mwt  this  difficulty  the  lume-cremator  has  been  devised  by 
which  the  vapcair  from   the  dfstruetor  cells  in   pMK»*ing   to  the  chimney 
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is  (Iniwn  ov<*r  a  IxmI  of  iiiC'aiKleswMit  C'oke,  aii<l  in  j<o  pa88ing  is  mistHl  to 
a  heat  of  1,200^  to  1,500**,  practically  completing  the  partial  distillation 
eommenwHl  in  the  cells,  an<l  resolving  the  erapyreiimatic  vapours  into 
their  primitive  gases,  (xlonrless  at  last. 

The  fume  cremator  has  efffH'tiially  met  a  real  want,  and  gone  far  to 
render  jKissihle  tin*  intrtHluction  of  the  n»fuse  destnictor  into  situations 
where  prejudit»e  would  otherwise*  have  l)een  too  strong  for  it. 

It  may  l)e  useful  to  give  the  practical  results  of  a  trial  of  refuse 
burning  extending  over  five  years,  in  which  care  has  been  taken  to  set 
down  accurately  ever}*  item  of  ex|)cnse,  and  so  to  arrive  at  a  reliable 
n»sult,  in  no  wav  biase<l  bv  traile  considerations. 

The  authorities  of  Newcastle-upon-Tyne  in  1885  determincni  to 
make  a  trial  of  refuse  burning,  and  having  secured  a  suitable  site  on 
their  own  property,  put  down  the  plant  for  a  dcMructor  of  12  cells. 

Wishing  to  feel  their  way,  they  erecti»<l  at  first  six  oidy  of  these 
cells,  which  wen*  compleUnl  in  June  1886,  and  have  been  steadily 
burning  night  and  day  ever  sinc(». 

The  capitid  cost  of  erection  was  5,060/.,  which  included  a  chimney 
shaft  larg(»  enough  for  12  <m*11s,  and  also  roads,  tramlines,  and  other 
works  necessary  for  the*  larger  (»stablishment,  so  that  the  increase  to 
12  cells  now  just  complet^ni  has  cost  in  all  7,000/. 

The  ivsnlts  now  given  an;  of  the  working  of  the  six  c<»lls  only, 
and  th(»y  have  bc»en  <lebite<l  with  the  full  capital  at  first  expended,  \-iz., 
5,060/.  The  int*^rest  on  this  has  lM»en  taken  at  4  per  cent.  lx»ing  one- 
half  per  cent,  nion;  than  the  CorjK)ration  of  Newcastle  pays  on  its  stock. 
No  charge  for  redemption  has  Ihhmi  taken  into  account,  it  iK'ing 
considennl  that  when*  the  plant  was  fully  kept  up  by  n»[>airs  and 
renewals,  a  fairer  estimate  of  the  actual  cost  would  be  arrived  at  bv 
taking  int^Test  only  on  capital,  anil  charging  repairs  and  renewals  as 
they  occuiTed. 

The  sit(;  on  which  the  works  staml  had  Ix'cn  let  by  the  corporation 
for  market  gardens  at  5/.  per  acre,  an<l  wIhmi  handc^d  over  to  the  Sanitarv 
Committeti  th<?  rent  was  raised  to  10/.  per  acre  or  25/.  for  the  2^  acn^s 
occupied.  Rates  and  taxes  are  charged  as  paid,  the  site  being  within 
the  boundaries  of  another  authority. 

A  careful  and  regular  a<'count  has  Ikmmi  kept  of  all  the  material 
brought  to  the  de^itructor. 

A  charge  of  1*.  per  ton  is  made  to  all  private  j)ersons,  tradesmen, 
and  others,  who  send  refuse  for  burning,  and  also  when  diseased  meat  or 
food  stuffs  condemned  as  mifit  for  us<»  are  dealt  with. 

Clinker  and  ashes  are  sold  to  contractors  and  others  at  what  prices 
they  will  fetch,  and  when  used  by  the  cori)oration  themselves  are 
charged  at  the  same  prices  as  paid  by  the*  public. 

These  various  receipts  an?  treated  as  credit  itiMns  and  deducted 
from  the  totiil  cost  of  burning. 

The  result  of  the  whole  five  vear's  work  is  as  follows  : — 
We  have  burnt  61,120  tons  of   material  at  a  nett  cost,  including 
all  expenses,  of  3,097/.,  making  the  cost  of  burning  just  over  \s.  jier 
ton,  or  more  exactly  12*16cf. 


This  00*4  mav  be  dividt^i  thus — 

Inten-iSt^  rent,  rHl4^  t«xt*s  i^(*.  •  CiTMi  I'ftU 

Repairs  ami  renevrals  *             .  .  8*8  Pit) 

Tiaboiir                  -                 -  .  iViMi  UAO 


l(H)'l)  rj'IU 


With  rosiMKJt  to  this  hist  itoni  of  lMlM)ur  tlion»  i.s  n  !>«ntiiowhiit  tinl«» 
worthy  fact  to  reeonl.  For  tlu*  tirst  thnn'  yours  tviul  ii  half  tlii»  wt>rk 
was  done  by  two  shifts  of  12  hours  oacli.  At  tho  I'lul  of  IHHU  i\\v\v 
wa8  considerable  agitation  in  tlit>  labonr  market,  and  the  gaw  Nl4)kerfi  ^ut 
a  very  material  rinlnetion  of  houi-s  and  in<'n»ase  of  pay.  The  th»p4tnielnr 
men  claimed  a  similar  change,  and  tla*  shifts  were  rediUMMl  to  olght  hoiin* 
eai'h,  that  iK,  three  shifts  an*  now  e!npIoye<l  working  I'Ight  htiiirH  iind 
resting  16  honrs.  'J'he  wages,  by  agreement  with  the  men,  r(Mnnhi<H|  the 
same  i)er  shift,  so  that  the  <*ost  of  lalMnn*  was  raiwd  Jiint  /)<)  per  cent. 
Naturally  it  wjis  expe<.*te<i  that  the  <'ost  of  bnrnhig  wonld  nw*  propof* 
tionally,  that  is,  about  25  per  cent.,  as  labour  forint'd  nbont  50  \h>v  cent, 
of  the  work. 

On  working  out  tin*  ri'snlts,  howi'vrr,  at  th«'  i'Ui\  of  IHtHI  1  and 
up  to  <hite,  the  cost  of  burning,  whieli  up  fo  tlie  end  of  \HH\I  wim  lU'iUf. 
per  ton,  has  actually  fallen  to  1 1  'J)//.,  or  nearly  J//,  per  ton,  whih'  \n\nnil' 
alone  for  tin*  first  thnH'-ancl-adwilf   vrurf*   wun  i\'Uf/,,  immI  for   the  hiH 

18  months  7 'Id.  \H'V  ton. 

* 

This  is  an  inti'n'sting  and  >»igni<j''ant  fa<i, /oid  thou^^fi  j^'ih/ip^  It 
is  n*jilly  niOH'  suit<'<l  for  diw'U»»»»ion  in  ano(h<'i'  w/'!j//n  of  (Id*;  i'sfh^ji'^^ 
yet  x\u'  writ<'r  <*Hnnot  lint  <'all  utti^ntion  to  it  «••  thiowin/  h  in/tUi  on  Om' 
labonr  qn#Mion  which  miiM  1^'  >^\h^'\h\\\  \itU'$'i'>'i\it^  Ut  t'ti'/iht'i'm 

H^'H'  i*  a  «^*««'  wU*'rt'  viUli  id^'oti^'^My  tU*' fofnitt'  ^AHttiHu4  thH^'UtiMf^ 
a  h-sH'nin^  of  th«'  honr*  of  vnftk  by '/o*'!  bird,  >i/  ftottt  i'/t  lo  i^^Ui. 
while   ifHT'^^iJo^r  ib<'  t//^l    wtf/f  |i»id   b^  /V>  jM^t   *'*'iti  ,.  m^*hi\\)   ^t  l^r 

intfrertJM^  t/j»  >4«r*-  tl*«'  <'*|^<^ii^*'  i-i?  tA  fA\^*f  i^$$\Affyt^»t  tM  \iAi*mv  m  <W* 
dirwti^/fj. 

wilb  tlir*^   ♦Af'jit*    '/   '^y:^^*    l///*^^*    '/^i/'b;  ti^    h*tHiiuy   r^j^'j^^  //^  -»-Ji*/^,« 

foafj«i  liflrt  *«»»-  *<fAHi  »»<w  1^/*  z**/  vy<^J  </J,<#^^<  A^i*^/*^  '^^  *i«r>  ^A^f*/ivA    v>*^  m-'vi'a 
1«3jev. 

ir*^J^    '.id  ^li^   iiat',4^*  oti  «.»mj<.i        /'  >>/*>.v.-Jv //I  ^  l^,*/*'  /.isA,r^J;  ••:v/*A  .U*r  v^jdii^ 

•     r        ^  ■  ■ 
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quarrv  wlu»n'  it  is  ^radiuiUy  foriiiiiij*  uj<4*ful  land  that  will  one  <lay  come 
into  i\w  market  as  building  land. 

The  clinker  has  l>oen  much  use<l  for  making  the  concreti*  ImhI  in 
which  the  sanitary  pi|H»  s*»wers  of  Newcastle  have  l)een  lai<l  for  the  hist 
nine  years.  It  may  l)e  m4Mitione<I  in  jMssing  that  an  onlinar}*  sanitary 
pi[K*  when  thus  laid  in  <*i)ncrete  for  half  its  <lepth  is  just  doubled  in 
strength.  A  pijK*  12  inches  in  diameter,  which  laid  in  clay,  iKm*  3U 
cwts.  laid  on  it  lM»fore  bn»aking,  when  biid  in  concrete  re<piire<l  thn-e 
tons  to  bn'ak  it. 

The  great  difRculty  in  the  way  of  refuse  burning  is  the  st^uring  of 
suitable  sites  for  the  furnaces.  It  is  not  easy  to  oven*ome  the  prejuilict^s 
of  the  people,  ami  each  rat4»payer  is  anxious  that  the  work  shouhl  lie 
flone  at  his  neighbour's  door  and  not  at  his  own. 

Probably  every  houst^hohler  runs  moi*e  real  risk  from  the  k<*ei)ing  of 
his  own  share  of  the  n*fuse  in  his  l)ackvanl  tlian  from  the  burning  of  the 
offal  of  a  whole  district  within  50  yards  of  him  ;  but  the  jn^ople  have  a 
great  deal  to  U»arn  as  to  their  own  intert»sts  and  their  duty  tx)  the  I'om- 
munity,  and  till  a  gn*at  stride  has  In^en  maiU'  in  that  dir(M*tion  a  niHNlful 
rtjform  will  1h»  cramjHHl  and  hin<lere<l,  an<l  when*  not  actually  preventwl 
will  l)e  smldhnl  with  <litficidties  an<l  exjM*ns4>  that  nitejwyei^s  of  the  futun» 
will  n»gret. 

It  is  important  that  n»fus(^  <lestructors  should  lie  central  for  the 
district  which  they  serve  so  as  to  reduw*  tlu*  cast  of  cartage,  which 
generally  far  cxcchnIs  the  cost  of  burning,  and  for  the  sanu*  reason  they 
shouhl  l)e  plac<Hl  on  low  nith(T  than  on  high  groini<l  so  that  the  loads  niav 
l>e  downhill.  Taking  Ne^-castle  again  as  an  example,  carting  the  refuse* 
up  or  down  hill  makes  from  1*.  to  1*.  Ik/,  jht  ton  diffenMice  in  ci>st, 
mon».  than  tht»  total  cost  of  burninj:. 

Then'  shouhl  also  1h^  a  rea<ly  means  of  getting  rid  of  the  30  i>er 
cent,  of  n»sidue  which  <loes  not  so  far  find  a  market.  If  this  is  to  cart 
again,  the  cost  l)ecomes  heavy. 

The  real  value  of  a  dei*tructor  is,  that  bowever  clumsy  and  costlv 
the  plan  of  burning  our  refuse  may  be,  it  is  at  any  rate  effectual  as  a 
means  of  getting  rid  rapidly  and  compleU'ly  of  reiwlily  de<»omposable  and, 
therefore,  dangerous  matt(*r. 

With  proper  dcstnictor  power  and  efficient  <laily  collection  of  refusi* 
it  shouhl  always  l)e  possible  to  get  rid  of  dangerous  material  within  24 
hours,  l)efore  it  has  time  to  ferment  and  <levelop  its  jH^culiar  powers.  In 
no  other  way  can  this  be  done  with  so  much  wrtainty  or  so  quickly. 
Tberc  is  also  this  further  a<lvantage  that  by  so  dealing  with  alwut 
one-thinl  of  the  refuse  we  render  another  thinl  sideabh?  and  the  re- 
main<lor  harmless.  And  the  cost  of  this  mlvantage  is  1*.  jht  ton  (»n 
one-thinl  of  th«'  n-fuse,  Ui.  |)er  ton  on  the  wh<»h\  Sun'ly  not  an 
extravagant  price. 
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Five  Years'  Refuse  Burning. 


Kef  use  Burnt. 
Ashpit  Stuff.        ^^*J||^. 

Condemned 

Meat  and 

Bedding. 

Box  Ashes.  ^ 

1 
1 

Tofal. 

Tons. 

I 

Tons.         j 

Tons. 

Tons. 

Tons. 

1886-87 

6,675 

40o 

nu 

27 

7,317 

(*J  months.) 

1887-88 

9,7<»4 

542 

313 

116 

10,740 

1888-8'J 

i(j,3r)6 

546 

323 

91 

11,316 

1889-90 

11,631 

5^4 

314 

93 

12,622 

1S90-91 

14,263 

390 

403 

1            142 

15,198 

1891 

3,700 

100 

100 

1             30 

3,930 

(3  months) 

i 

1 

56,389 

1 

Cost 

2,567 

1,668 

Refuse 

,            499 
Burning. 

61,123 

of  Five  Yea 

rs 

Rent,  Rates, 
and  Interest. 


1886-87 

(9  months) 

1987-88 

1888-89 

1889-90 

1890-91 

1891 

(8  months). 


£  8.  d. 

230  0  0 

247  0  0 

2  45  0  0 

245  0  0 

245  0  0 

60  10  0 


Labour. 


&      a.  (I. 
207     0     0 


Repairs  and    j 
Rene^Tils. 


317  1 
317  17 
355  9 
492  19 
123     5 


6 
3 
1 
2 
0 


£      .V.  d. 
21     0     0 

74     7  8 

41    13  6 

53  16  2 

86     6  10 

20     0  0 


Total. 


1,272   10     0     ,     1,819   12     0 


297     4     2 


£  8.  d. 

458  0  0 

^38  9  2 

604  10  9 

654  5  3 

824  6  0 

203  15  0 


3,w8o     6     2 


1886-87 

(9  montlis) 

1887-88 

1888-89 

1889-90 

1890-91 

1891 

(3  mouths). 


For  Burning 
Private  Refuse. 


£  8.  d. 

4  10  8 

32  4  4 

34  4  8 

34  4  6 

48  0  0 

12  0  0 


Rkckipts. 


For  Clinkers  and 
Ashes  Sold. 


£     8.    d. 
26  13     6 


Total. 


£     *.    d. 
31     4     2 


30     5 

6 

62     9   10 

24     6 

6 

58  11     2 

16  17 

5 

51      1    U 

18  12 

9 

66   12     9 

4   13 

0 

]t«   13     0 

165     4     2 


121     8     8 


286   12   10 
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£  s.    (i. 

Total  cost  -      3,383  6     2  £      *.    d. 

Deduct  nwipti*      -         286  12  10        3,096  13     4  d. 


=   12-16  jier  ton. 


Xct  cost         -      3,096  13      i        (51,123  tons. 

Per  cent.  Per  ton  net. 


£      t.  d.  «/. 

Rent,  <fcc.         -         -      1,272  10  0  =  3761  =  4-56 

LalKHir    -         -         -      1,813  12  0  =  53-60  =  6-51 

RciMiirs  -         -         -         297     4  2  =  8-79  =  1-09 

=  12*16  iK*r  tou  net. 


How  best  to  Dispose  of  the  Befase  of  Large  Towns. 

HY 

William  Buuce,  M.l).,  LL.l).,  Medical  Officer  of  Health  for  Ra«»s 

and  Croinartv. 


This  (|uestion  has  now  narrowcHl  itself  down  to  destniction  by  fire. 
It  has  IxK'onie  inipossihle  to  deal  with  the  many  and  various  waste  pro- 
ducts of  the  househol<l  in  cities  hv  any  other  means.  Their  value  as 
nmnin*ial  nj;<»nts  is  not  eipud  to  the  cost  of  tmnsport,  and  year  by  year  the 
sums  paid  to  the  dust  contractor  for  his  trouble  in  dis|K>sing  of  refus«* 
increas<»s.  Such  Ix'inj;  the  answer  to  our  (piory,  what,  then,  is  the  In^st 
form  of  (h»struction  ?  Is  it  to  be  bv  one  larj^e  or  many  snudl  d(»structions  ? 
The  objw^tlons  to  lar<;<'  destructions  an*  (1)  the  <;reat  bidk  of  the  pi*o- 
<hict,sto  Im'  dealt  with,  (2)  th(»  great  ex|HMist»  of  transport  of  the  material  to 
b(*  destroyt^l,  (3)  the  dangers  of  diffusion  of  disnise,  the  ntnit^ssary 
offensiveness  of  the  process,  and  the  nois«^  of  per|)etmdly  rumbling  carts 
along  the  route  traverse<l. 

I'he  iMlvantages  of  snudl  h)cal  <  lest  met  ions  wouhl  Ix*  proximity,  and 
the  saving  of  the  exp<»nse  in  cartjige. 

It  has  occurred  to  me  that  the  In^st  form  of  d<»structor  woidd  be  a 
portable  steam-engine,  provideil  with  a  suitable  fire-box,  into  which  all 
combustible  matter  could  ])e  thrown.  The  heat  generated  by  the  burning 
of  th(»  refuse  would,  I  calculate,  be  almost  suffici(»nt  to  propi»l  the  loco- 
motive. Trucks  would  be  attjiched,  into  which  the  cinders  might  lie 
]Missed,  and  these  could  b;»  store<l  at  suitable  depot.**,  su<'h  as  niilway 
stations.  The  plan  of  operation  woul<l  be  something  like  the  following  :  — 
The  traction-engines  would  start,  ea<*h  on  its  rounds,  at  12  o'clock  at 
night.  As  the  engine  passed  along  a  particular  street  (notice  having 
l)een  pn*viously  given  of  its  ronte),  tlu^  ashes  and  other  matters  woidd 
l)e  taken  away  in  buck(»ts  of  a  suitable  kind,  and  emptied  into  the  furnace; 
and  so,  progressing  sh)\vly,  tli<'  <'ngine  wouhl  fini.sh  its  rounds  al)0ut 
5  a.m.  next  day. 
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The  chief  difficulty  would  be  the  smell  of  the  gases  set  free.  This 
ne«Hi  not  trouble  us  much,  since,  1st,  almost  all  the  houses  would  be  shut 
up  as  the  engine  jmssed  along,  and,  2nd,  eff(»ctual  means,  by  steam-jet 
or  otherwise,  can  be  easily  devised  so  as  to  make  sure  that  every  inch 
of  gas  is  burned  up  before  Innng  allowed  to  escai>e  into  the  atmosphere. 

No  doubt  a  certain  amount  of  noise  and  vibmtion  would  accompany 
the  process.  These  might  be  met  by  special  construction  of  the  engine, 
by  cushions  of  steel,  so  to  speak,  on  the  wheel.  On  the  whole,  it  may  be 
safely  assertetl  that  the  noise  and  vibration  woidd  he  less  than  the  noise 
and  rumbling  of  carts.  It  would  be  very  easy  to  show  how  this  process 
of  disposal  of  waste  matt<T  would  be  cheap.  Take  the  tons  of  waste 
paper  alone,  and  the  bulk  it  occupies,  carried  miles  and  miles  away,  when 
it  could  be  disposed  of  so  easily  by  incremation.  It  is  not  altogether  a 
fivr-fetched  idea  that,  in  times  of  plague  and  pestilence,  cremation  might 
thus  be  brought  to  the  very  doors  where  death  and  disease  were  playing 
havoc,  and  all  traces  of  their  progresjs  at  once  dealt  with  and  disposed  of. 


■<.:><;,< 


DISCUSSION. 

Mr.  Manning  said  there  was  one  way  of  disposing  of  solid  refuse 
which  had  not  been  alluded  to,  it  was  the  way  solid  refuse  was  disposed 
of  in  Paris.  The  gardeners  there  brought  a  cart-load  of  carrots  and 
cabbages  and  took  away  a  cart-load  of  refuse  from  those  vegetables,  and 
that  was  used  as  manure,  and  it  formed  a  manure  of  a  very  valuable 
character.  If  they  were  afraid  of  any  smell  by  its  decomposition  before 
it  got  into  the  ground  there  were  plenty  of  antiseptic  products  of  a  liquid 
or  solid  character  that  would  suspend  for  a  time  the  decomposition  of  this 
vegetable  refuse. 

Mr.  Henry  Whiley,  Superijitendent  of  the  Health  Department  of 
the  Corporation  of  Manchester,  said  Mr.  Jones  had  mentioned  that  in  the 
rorth  they  were  a  long  way  behind  the  south.  He  wished  to  state  that 
in  the  north  they  had  been  burning  refuse  for  the  last  16  years.  The 
Manchester  Corporation  were  the  first  to  build  destructors,  and  they  had 
continued  their  use  ever  since  1874-5,  and  were  now  burning  at  the  rate  of 
80,000  tons  a  year.  They  had  destructors  of  nearly  all  kinds  working. 
There  were  some  that  were  antiquated,  and  difficult  and  expensive  to  work 
and  others  which  they  had  given  up.  It  would  be  observed  that  Fryer's 
Patent  Dcstiuctor  was  copied  from  theirs  in  1874  or  1875.  The  refuse 
was  then  tipped  from  carts,  ar.d  the  material  had  to  be  dried  before  cal- 
cination, by  the  heat  from  the  furnace  door ;  the  stench  went  up  the 
chimney ;  but  this  was  not  the  case  now,  with  the  new  deetmotor. 
Mr.  Jones  had  built  a  cremator,  but  that  vras  not  at  all  necessary.  The 
refuse  went  in  at  the  wrong  end  of  the  furnace.  It  ought  to  go  in  at  the 
commencement  without  any  handling ;  everybody  objected  to  handle 
such  stuff.  He  was  ashamed  to  see  men  handling  it,  particularly  that  in 
the  north,  which  was  very  bad  to  deal  with  The  principle  was  altogether 
wrong.  The  stuff  ought  to  go  in  at  the  front  and  be  projected  mechani- 
cally, on  movable  fire-bars,  and  empty  itself  automatically,  without  being 
handled.      No  fume-cremator  was  required,  because;  it  cremated  as  it 
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Went  on.  If  it  did  not,  then  there  wnu  a  special  funiacc  suggested  und  in- 
vontod  by  Mr.  Davis^In^pector  of  the  Alkali  Works.  Kochdale  was  the  first 
town  to  construct  it,  and  he  believed  that  Manchester  was  the  next.  It 
did  its  work  admirably.  In  a  furnace,  such  as  they  had  in  Manchester, 
they  could  burn  10  or  12  tons  in  24  hours,  and  destroy  the  fumes  from 
the  evaporation  of  600  gallons  of  urine  j)er  hour,  and  there  was  no  smell 
given  off  by  the  chimney.  He  wished  to  mention  the  matter,  because 
they  had  met  to  devise  the  best  means  that  could  be  adopted.  In  Man- 
chester they  had  to  get  rid  of  a  thousand  tons  of  refuse  a  day,  and  they 
did  it  in  various  ways.  Of  course  it  was  objected  to  everywhere.  The 
only  sensible  people  he  had  to  deal  with  were  the  thinking  working 
classes  who  fully  appreciated  the  difficulty  of  the  matter.  Bespectablo 
people  said,  **  Go  anywhere,  but  do  not  come  to  us ;  go  into  tho  lower 
districts."  He  did  not  believe  in  that.  He  thought  each  locality  should 
bear  its  own  share,  and  he  hoped  that  the  time  would  come  when  ever}- 
body  would  be  made  to  burn  his  own  refuse.  It  was  a  very  simple  matter 
and  Faved  a  great  deal  of  expenso.  As  to  the  clinkers  that  came  out  of 
the  furnace,  it  was  abominable  to  have  to  draw  the  fire  out  every  two 
hours.  It  was  worse  than  being  in  a  gas  house.  When  sprinkling  it 
with  water  to  cool  it,  the  stench  from  it  was  worse  than  the  fumes  from 
the  chimney,  and  people  complained  of  it  most  bitterly.  The  dust, 
also,  was  very  bad.  In  London,  all  the  neighbours  complained  of  the 
dust.  They  had  no  dast  in  Manchester.  'J'hey  ha<l  had  complaints  al>ont 
paper,  but  they  had  remedied  that.  After  the  Congress,  nobody  would 
burn  paj)er  for  the  sake  of  burning  it.  'J'hey  would  make  paper  of  it 
again,  and  there  would  be  no  more  complaints  on  that  subject.  With 
regard  to  the  remark  made  by  Dr.  Bruce,  they  had  tried  that  plan  of 
collecting  the  refuse  at  night  in  Manchester.  They  did  not  try  it  with  a 
steam-engine,  but  on  tramways.  But  let  them  fancy  having  to  carry  tho 
refuse  of  a  large  city  from  houses,  many  of  them  more  than  a  mile  distant 
from  the  tramways,  and  the  suggestion  became  obviously  impracticable. 
They  converted  most  of  their  clinkers  into  mortar,  of  which  they  made 
from  10  to  12  tons  a  year.  It  was  the  best  mortar  in  the  town,  and 
everybody  used  it,  except  the  jerry  builders. 

Mr.  WasliingtoiL  Lyon  said  that,  as  Mr.  Jones  had  mentioned 
Dr.  Saunders,  Medical  Officer  of  the  City  of  London,  and  had  also  referred 
to  tho  destructor  nsed  at  Lett's  Wharf,  a  few  words  from  him  (Mr.  Lyon) 
would  not  be  out  of  place,  as  he  had  taken  part  in  the  deputation  that 
went  with  Dr.  Saunders  to  Leeds  to  see  the  first  destructor.  The  result 
was  that  they,  after  some  little  difficulty,  did  persuade  the  Corporation 
of  London  to  adopt  the  destructor ;  but  he  agreed  with  Mr.  Jones  that 
they  were  not  using  that  destructor  properly.  There  was  a  prejudice 
on  the  part  of  some  of  the  old  officials  against  adopting  theso  modern 
improvements  ;  and  until  they  get  some  younger  men  and  had  a  few 
more  Congresses  like  the  present,  they  would  have  great  difficulty  in 
adopting  modern  systems  of  getting  rid  of  the  refuse.  If  they  could 
only  get  the  vestries  and  local  boards  to  attend  such  Congresses  they 
would  be  able  to  advance.  He  had  been  on  the  Camberwell  Board  l>etween 
30  and  40  years,  and  had  been  fighting  this  question  from  time  to  time. 
He  brought  it  before  the  board  only  the  other  day.  A  deputation  went 
to  Ealing  to  see  the  destructors  there.  They  all  came  back  delighted. 
The  sub-committee  jMvssod  a  resolution  to  adopt  them,  and  when  that 
resolution  went  before  the  board  the  gentlemen  on  the  board  said  **No, 
wo  will  wait  a  little  longer."    They  all  knew  what  that  lueant.    Thev 
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mnnt  convert  the  masses  ;  for  until  that  was  done*  these  advanced  notions 
conld  not  be  well  carried  out.  He  believed  they  were  losing  si^^ht  of  the 
health  ijnestion  in  connexion  with  dust.  In  the  Corpoiation  of  London, 
before  the  erection  of  their  destructor,  there  were  about  100  women 
employed  in  separating  the  dust  and  nibbish.  It  was  perfectly  disgusting 
toseo  human  beings  at  such  an  occupation  They  succeeiled.  he  believed, 
in  getting  rid  of  this  system ;  but  he  heard  that  some  of  those  women 
were  still  employed  in  doing  part  of  the  work,  separating  paper  fiora  the 
rubbish,  when  in  a  ferf  hours  the  whole  of  it  could  be  destroyed,  and 
a  residue  left  which  would  do  no  mischief  to  anyone,  but  which  was  useful 
for  building  purposes,  tar  paving,  the  foundations  of  houses,  &c.  Surely 
the  day  was  come  when  they  should  try  to  adopt  some  of  these  s}  stems, 
and  not— as  they  were  doing  now — distribute  disease  in  all  directions 
by  sending  their  filth  all  over  different  parts  of  London. 

Mr.  Alliott  said  a  very  large  number  of  the  furnaces  to  which  refer- 
ence had  been  made  had  come  under  his  own  personal  observation.  The 
number  of  cells  of  Fryer's  destructor  whicli  had  actually  been  constnicted, 
and  were  in  operation  and  reiwiy  for  operation,  would  be  more  like  300 
than  200,  the  number  mentioned  in  the  paper,  and  those  cells  were 
capable  of  dealii}g  with  from  80  to  100  tons  of  refuse  each  honr  in  a  day. 
n^hat  the  sy&tem  of  destroying  i*efu8e  of  that  character  by  means  of  fire 
was  extending,  and  extending  somewhat  rapidly,  would  be  shown  when 
he  stated  that  during  the  present  year  something  like  100  cells  would  bo 
constructed  and  put  to  work,  capable  of  dealing  with  something  like 
250,000  tons  of  refuse  annually — tjvking  into  consideration  that  sewage 
work  was  stopped  on  Sunday,  and  often  also  for  a  portion  of  Saturday  and 
the  early  part  of  Monday.  One  application  of  the  system  of  burning 
refuse  had  not  been  mentioned.  It  was  not  because  Mr.  Jones  was  ignorant 
of  it  that  it  had  escaped  his  attention,  but  perhaps  be  thought  it  would 
not  be  so  geneially  interesting.  It  was  the  adoption  of  a  special  miniature 
furnace,  very  much  of  the  destructor  type,  for  dealing  with  such  material 
as  hospital  refuse.  Such  material  was  of  an  exceedingly  difficult  character 
to  deal  with,  because  much  of  it  was  infectious.  It  could  not  with  safety 
be  carried  through  the  streets  or  burnt  in  any  ordinary  fire.  It  was  a 
great  nuisance,  and,  if  buried,  the  danger  from  it  was  not  altogether  done 
away  with  ;  and  special  furnaces,  very  much  of  the  destructor  type,  had 
heen  introduced  for  the  purpose  of  dealing  with  it.  Whilst  destructor 
furnaces  of  various  kinds  had  been  erected  in  diflerent  places,  yet  there 
was  only  one  class  of  those  furnaces— the  Fryer's  furnace — which  so  far 
had  been  adopted  in  any  considerable  number  of  towns.  There  was  no 
other  class  of  furnace  which  at  the  present  time  was  used  in  more  than 
two,  or,  at  the  very  most,  three  places.  Mr.  Whiley  had  referred  to  the 
use  of  destructor  furnaces  in  Manchester.  It  was  quite  true  that  when 
Mr.  Fryer  first  patented  his  destructor  furnace,  Manchester  was  the 
first  town  to  adopt  that  patented  furnace  ;  but  when  Mr,  Whiley  said  that 
at  present  Manchester  was  ahead,  of  all  the  rest  of  the  world  in  regard  to 
these  matters,  ho  must  be  ignorant  of  what  the  rest  of  the  world  was 
doing.  At  any  rate,  the  merits  of  the  syiitom  in  use  there  had  not  been 
so  obvious  to  those  who  visited  Manchester  as  to  lead  to  its  extensive 
atloptiou  elsewhere,  as  had  been  the  case  with  some  other  furnaces. 

Mr.  Joseph  Hall  (Borough  Surveyor,  Cheltenham),  taid  the  only 
matter  he  wished  to  speak  on  was  Mr.  Laws'  reference  to  the  employment 
of  labour.     He  had  been  through  the  same  experience,  and  could  fully 
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confirm  it.  Ho  had  tried  it  with  lamp- lighters,  with  street-sweepers,  and 
with  every  department.  Ue  fonnd  that  by  taking  off  the  half-day  on 
Saturday  they  actually  gained  by  the  alteration,  and  did  not  lose  by  it  at 
all.  He  found  that  with  the  street-sweepers  he  could  increase  the 
quantity  of  work  by  one-fourth,  and  the  wages  by  one-fifth,  so  that  they 
got  more  work  done,  and  better  done  at  the  same  time.  More  work  was 
done  at  a  slightly  less  cost.  They  took  two  sections  of  men,  and  dealt 
with  one  on  one  plan,  leaving  the  others  as  they  were.  Those  that  were 
dealt  with  under  the  now  system  he  watched  every  fortnight  as  they  came 
to  the  pay-table ;  and  he  believed  it  simply  amounted  to  this,  that  they 
were  getting  better  paid  and  therefore  better  fed.  The  whole  question 
of  labour  resolved  itself  into  tluit.  If  they  were  to  have  a  full  day *8  labour, 
such  as  they  would  expect  from  the  best  men,  they  must  pay  the  other:; 
so  that  they  could  get  that  amount  of  food  which  would  enable  them  to 
do  it ;  and  he  did  not  think  the  ordinary  rate  of  wages  in  many  part^  of 
England  woulH  allow  of  that.  Where  wage.s  were  15s.  a  week  they  would, 
as  a  rule,  get  more  work  for  18*.,  and  better  value  than  they  did  for 
the  15*. 

Mr.  C.  Jones  did  not  know  that  he  had  very  much  to  say  in  reply  to 
the  criticisms  that  had  been  offered.  They  had  been  all  fair,  and  the 
remarks  of  their  friend,  Mr.  Whiley,  had  been  particularly  so.  One  did 
not  mind  an  occasional  dig  in  the  ribs.  They  were  all  striving  for  one 
end,  viz.,  to  bring  about  a  fine  and  splendid  result  from  the  Congress,  and 
he  could- not  but  think  that  its  outcome  would  be  such  as  he  would  be  the 
first  to  recognise,  that  the  best  man,  the  best  apparatus,  would  win.  In 
travelling  about  hither  and  thither  in  connexion  with  the  Association 
of  Municipal  Engineers,  they  had  gathered  up  ideas  from  one  and 
another,  which  they  had  made  use  of,  improved  upon,  and  done  the 
best  they  could  in  eonnexion  with.  He  did  not  think  there  had  been  a 
single  criticism  made  which  he  could  call  adverse.  Nothing  could  be 
more  interesting  than  the  question  of  purification  by  fire,  and,  no  doubt, 
ultimately  they  would  have  to  consider  the  question  of  the  destruction 
of  London  sewage  rather  than  sending  it  out  to  sea.  It  was  the  third 
heading  of  the  Royal  Commission  upon  the  very  question  to  which  they 
had  been  referring,  and  he  was  only  surprised  it  had  not  l)een  brought 
forward  in  connexion  with  their  various  societies. 

Mr.  W.  O.  Laws  said  that  he,  unfortunately,  was  not  in  the  room 
when  Mr.  Whiley*s  statement  was  made.  Some  years  ago  he  went  to 
Manchester,  and  Mr.  Whiley  very  kindly  showed  nim,  and  some  of  the 
members  of  the  deputation  that  went  with  him,  the  whole  of  the 
process  by  which  the  refuse  was  dealt  with.  They  were  extremely  struck 
with  the  great  ingenuity  displayed  in  making  use  of  every  possible  thing 
which  had  value  in  it.  Mr.  Whiley  was  kind  enough  to  give  the  figures, 
and  he  was  sorry  the  thing  was  not  more  widely  known.  It  was,  however, 
very  well  known  within  a  couple  of  hundred  yards  of  the  place,  they 
could  not  mistake  it.  When  he  got  home,  he  worked  out  Mr.  Whiley *8 
figures,  and,  to  his  surprise,  lie  found  the  cost  of  refuse  removal  and 
disposal  in  Manchester  was  6«.  per  head.  Ju  Newcastle,  where  they  did 
not  go  to  that  extreme,  the  cost  was  2«.  per  head.  He  would  admit  that  it 
was  upon  Mr.  Whiley *s  experiments,  at  Manchester  that  his  belief  was 
chiefly  founded,  that  it  was  better  to  let  the  stuff*  alone  than  to  try  to 
utilise  it. 
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r.  Whiley,  in  explanation,  said  Manchc8U3r  was  uot  a  water-closet 
town,  and  the  50.  per  head  included  dealing  with  the  fascal  matter.  That 
acconnted  for  the  difference  between  28.  and  he. 


Tll6  PrSSident  «aid  there  had  becMi  handed  to  him  for  presentation 
to  the  Sec'tion  two  verv  valuable  books  bv  Dr.  Samuel  Abbott,  eont4iinin£: 
the  result  of  experiments  in  America,  one  on  the  purification  of  sewjige  and 
of  water,  and  the  other  on  the  examination  of  water-supplies.  He  was 
sun^  the  Congress  would  authorise  him  to  convey  personally  to  Dr.  Abbott 
their  verv  l>est  thanks. 


■<y-r^tt^<XM^'i  .ISTj^-o- 


Friday,  14th  August  1891. 


The  Chair  was  occupied  by 
The  President,  Sir  John  Coode,  K.C.M.G. 


<—:.*■>- 


Municipal  Engineering. 

BY 

H.  Percy  Boulxois,  M.  Inst.  C.E.,  Fellow  Sanitary  Institute,  Past 

President,  Incorjiorated  Asvsociation  of  Munici|>al  and  Countv 

Engineers,  and  City  Engineer  of  Liveqwol. 


When  I  submitted  the  titles  of  one  or  two  subjec'ts  to  the  Com- 
mittee of  Selection  of  this  Section  and  their  choice  fell  upon  that  of 
"Municipal  Engineering,"  I  felt  some  difl&eulty  in  dealing  with  a 
subject  of  such  magnitude  in  the  short  time  which  is  allowed  for  the 
reading  of  papers.  It  will  consequently  be  necessjiry  for  me  to  exclude 
all  detail,  and  to  condense  what  I  have  to  siiy  into  as  short  a  compass  as 
generalities  will  allow. 

In  the  spring  of  this  year,  th<?  "  Times "  and  other  newsi)ai)ers 
contained  some  controversial  correspondence  upon  the  *'  Growth  of 
Local  Indebtedness,"  and  when  we  consider  tlmt  this  growth  has  l)een 
mainly  due  tx)  sanitary  and  other  works  carried  out  by  municipal 
authorities  throughout  the  country,  it  will  be  schhu  that  the  office  of 
"  municipal  engineer  "  to  a  local  authority  is  of  some  importance  where 
the  disposal  of  such  large  sums  mainly  jwisses  through  his  hands. 

Sanitiiry  (»ngineering  a,s  a  profession  is  of  quite  recent  tiate.  Fifty 
years  ago  very  little  attention  was  paid  to  sanitjirv  matters,  and  the 
imi)ortance  of  pure  water,  of  fresh  air,  and  of  the  quick  removal  of  organic 
waste  were  but  little  appreciated.  Early  in  this  century  it  does  not 
appear  that  any  towns  possessed  an  officer  whose  duties  were  to  deal 
with  such  subjects* ;  and  although  a  few  of  the  larger  cities  beuime  alive  to 
the  necessity  of  some  action,  and  about  th(^  year  IHIO  some  appointments 
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woro  iiw<lo  similiir  to  tluit  of  the  "  town  survoyor,"  it  was  not  till 
the  voar  1817  tlmt  this  otticer  was  first  legalise*!  under  the  Towns 
Improvement  Clauses  Act  (10  &  11  Vict.  o.  34.  s.  7*).  This  was 
conHnned  in  the  following  year  hy  the  Public  Health  Act,  1848 
(11  <fe  12  Vict.  c.  63.  s.  37.),  an<l  is  now  law  uiuler  the  Public  Health 
Act,  1875  (38  &  39  Vict.  c.  55.  s.  189). 

In  the  <^rlv  tlavs  of  the  "  .surveyor,"  as  he  is  legally  c»ille<i,  his 
work  was,  as  a  rule,  very  different  from  what  it  is  now.  In  a  paper  by 
Sir  Henry  Acland,  read  l>efoi-e  the  Association  of  Municipal  Engineers 
and  Surveyors  in  1876,  upon  the  llehition  of  Mo<lern  Engineering  to 
Public  Health  and  Lood  Government  we  find  the  following: — 

**In  the  Public  Henlth  Act  of  1875,  the  summary  of  ail  health 
enactments,  the  name  of  engineer  does  not  once  occur  in  the  343  clau.«5es. 
He  is  still  the  old  *  surveyor '  we  all  rememl)er,  the  plodding,  energetic 
man  of  highways  and  byways,  whose  Anglo-Saxon  vigour  broke  forth 
from  the  garb  of  corduroy,  from   the  measuring  U\\)e  and  links  into  the 

transcendent    skill    of    Macadam." **  But   then   the 

surveyor  of  the  pivsent  tlay  may  be  calle<l  to  advise  on  anything,  from 
the  form  and  cost  of  an  earth(*rn  syphon  trap,  to  the  calculation  for 
work  to  be  done  by  engines  which  are  to  supply  lialf  a  million  of  persons 

with  water to  be  i*esponsible  for  the  construction  of 

sanitary  mcclianisms,  from  a  hotis(>maid's  sink  to  an  intermittent  down- 

war<l  Hltratiou  farm He  is  to  be  able  to  carry  out  all 

measui*es  for  prevention  of  infe<*tious  diseast»s  advised  by  the  medical 
authority ;  he  is  faithfully  to  observe  an<l  execute  all  lawful  orders  of 
the  Local  (Government  Board  which  mav  be  hereafter  is.sued." 

These  words,  bv  so  eminent  an  authontv  as  Sir  Henry  Acland, 
sununarisc*  the  development  of  the  town  sur\'eyor  into  the  munici})al 
engine(*r ;  and  the  duties  of  that  officer  which  he  lias  touched  upon  open 
up  tlw?  next  iM»rt  of  my  pai)er,  that  of  the  real  work  of  the  municipal 
engineer. 

As  I  have  alivady  said,  it  would  l)e  imi>ossible  in  a  jmper  of  this 
description  to  detail  all  the  work  whic*h  this  responsible  officer  has  to 
execute,  and  I  have,  therefore,  prepared  the  following  diagram,  which 
will,  I  think,  graphically  ilescribe  some  of  the  ramifications  coming 
under  the  head  of  munioipid  engineering : — 

Having  descril)ed  the  ramifications  of  the  diagram,  and  briefly 
alluded  to  the  engineering  and  other  topics  thus  set  forth,  I  feel  sui-e 
you  will  agi-ee  with  me  tlmt  municipal  engineering  requires  a  large  and 
varied  experience,  unremitting  laboiir  and  attention,  and  a  constant 
acquisition  of  knowledge.     On  the  public  advantages  derive<l  from  this 


♦  The  section  is  R8  follows  : — 

"  The  CominiiisioiierK  shall  appoint,  snbject  to  the  prescribed  approval,  or  where 
no  approval  is  required  subject  to  approval  by  one  of  Her  Majesty's  principal 
Secretaries  of  State,  a  person  duly  (pialified  to  act  as  local  surveyor  of  the  paving, 
drainage,  and  otiier  works  authorised  under  the  provisions  of  this  and  the  epecial 

Act and  the  Commissioners  with  the  like  approval  may  remove 

any  such  sur^'eyor." 
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officer's  work  I  will  not  (lilak* ;  well-paved  and  lighted  streets,  well 
s<?wered  and  drained  towns,  pure  water  delivered  to  all  pai*ts  of  onr 
tlwelling-houses,  tlie  sanitary  improvement  of  those  dwelling-houses, 
p!d)lie  recreation  grounds  and  parks,  the  amelioration  of  the  condition 
of  the  i>eople,  and  many  other  things,  all  speak  of  the  work  of  this 
officer.  Time  will  not  jKirmit  me  to  more  than  allude  to  his  present 
l)osition.  I  fear  it  will  be  many  years  l>efore  the  unostentatious 
diameter  of  his  work  will  be  fidly  appreciated :  local  government  is 

nearlv  alwavs  decried  :   the  necessitv  for  taxation  in   order  to  carrv  out 

»  •  •  • 

iniproductive  WiU'ks  will  for   a  long  time  be  unpopular;  but  I  believe 

that  the   da}  will  conn*   when   nations  will  ceas4»  to  ghu'ify  in  iK»liti(!S, 

war,  and  iM>m[>,  and   when  those^  who  are  engage<l  in  the  daily  Uisk  of 

battling  against  disease  and  denth  will  take  that   position  in  the  world 

which  I  l)elieve  is  aln*adv  acc'orded  to  them  ])v  those  who  are  advanced 

•  » 

in  thought  and  science. 

DISCUSSION. 

Mr.  H.  A.  Roechling  (Leicester)  said  the  chart  which  Mr.  Boulnois 
had  l)een  good  enough  to  ])reparo  for  that  meeting  was  a  very  excellent 
one.  The  municipal  engineer  bad  often  been  looked  upon  as  a  1>eing  of 
no  impor lance  whatever,  but  when  they  came  to  look  at  that  chart  they 
found  that  it  included  six  diflerent  heads,  27  8ab-hea<ls,  and  72  othora, 
making  altogether  105  different  subjects  for  which  the  municij)al  engineer 
was  responsible.  It  was  his  (Mr.  Roechling's)  happy  lot  to  servo  under 
one  of  the  most  able  municipal  engineers  that  the  world  ever  produced, 
the  lafe  Mr.  Gordon,  who  always  gave  the  best  of  his  energies  to  his 
work,  and  who  was  cut  down  very  suddenly  with  heart  disease,  killed,  as  it 
was  said  of  him,  by  an  over-conscientious  discharge  of  his  duties.  When 
they  considered  that  the  municipal  engineer  had  all  these  subjects  to  deal 
with,  they  need  not  wonder  any  longer  at  such  a  result.  Although  the 
subjects  mentioned  might  be  again  divided  under  as  many  additional  heads, 
Mr.  Boulnois  had  omitted  to  state  a  most  important  one,  and  that  was  the 
woriy  connected  with  the  work.  When  he  had  to  deal  not  only  with  one  or 
two  gentlemen  at  the  head  of  affairs,  but  with  about  150  conncillorB  as  they 
had  in  London,  it  might  well  be  appalling  to  look  first  at  the  number  of 
heads  and  sub-heads,  and  then  multiply  them  again,  for  then  they  could 
imagine  what  the  worry  really  was.  The  municipal  engineer  was  not 
only  tied  with  his  mind  to  his  work,  but  some  corporations  thought  they 
had  a  right  to  dispose  of  him  body,  soul,  and  spirit.  This  was  an  entire 
mistake  ;  and  the  more  it  was  recognised,  and  the  more  clearly  municipal 
engineers  themselves  spoke  out  about  it,  the  sooner  it  might  be  rectified  ; 
it  was  not  only  an  absurdity,  but  it  was  a  crymg  shame.  When  they 
farther  considered  that  besides  all  this  work  which  the  municipal  engineer 
had  to  perform,  his  salary  was  very  often  totally  inadequate  to  his 
laborious  duties,  they  must  come  to  the  conclusion  that  the  municipal 
engineer  of  the  present  day  occupied  a  very  onerous,  and  often  a  very 
harassing  position. 

Mr.  A.  R.  Binnie  said  the  fact  was  he  knew  too  much  about  this 
question.  They  were  all  conscious  of  what  had  been  so  well  put  before 
them  by  Mr.  Boulnois,  the  onerous  duties  they  had  to  perform.  They 
were  aware  also  of  those  little  worries  that  had  been  mentioned,  bat  ho 
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thought  their  duty  to  the  public  and  to  themselveB  was  to  try  aud  do  their 
best,  waiting  for  thoir  work  to  be  properly  appreciated  as  time  went  on. 


J.  Thomhill  Harrison  said  he  quite  agreed  with  what 
Mr.  Boulnois  had  pointed  oat  as  to  the  multifarious  occupations  aud 
employments  of  municipal  engineers.  He  hoped  they  would  soon  receive 
that  acknowledgment  which  their  services  deserved,  that  they  would  be 
put  on  a  good  footing  by  the  Grovernment,  aud  that  their  salaries  would 
be  made  ado(|aate  to  their  work. 

Mr.  fioulnois,  in  reply,  said  he  must  take  a  very  short  discussion  on 
his  paper  as  showing  that  ho  had  filled  nu  all  the  blanks  upon  his  diagi-am. 
He  was  afraid,  when  he  submitted  it,  that  he  might  have  left  out  a  great 
many  subjects;  for  instance,  the  question  of  the  prevention  of  the 
encroachment  of  the  sea  was  a  matter  which  in  seuport  towns  engaged  the 
attention  of  nmiiicipal  engineers  to  a  very  considerable  extent.  And  that 
was  omitted  from  the  diairrftm.  As  to  the  worry  that  the  municifial 
officer  had  to  go  through,  any  man  who  was  conscientious,  and  who  took 
an  interest  in  his  work,  was  bound  to  worry,  and  the  man  who  did  not 
worry  was  not  worth  his  salt.  What  he  Bhould  do  was  not  to  let  anybody 
know  that  he  was  worrying.  After  all,  there  were  a  great  many  compen- 
sations for  the  worry  they  had  to  submit  to ;  for  they  did  occasionally 
get  a  crumb  of  comfort  in  the  belief  that  they  had  done  their  duty  to  the 
best  of  their  |K)wer,  and  had  in  some  way  ameliorated  the  condition  of 
sufl'oriug  humanity.  He  should  like  to  say  a  few  words  about  the  Ai^socia- 
tion  of  Municipal  and  County  Engineers,  of  which  he  was  ex-president. 
That  association  held  district  meetings  at  which  papei-s  of  great  value 
were  discussed,  and  the  works  of  different  towns  inspected.  Every  town 
surveyor  who  attended  those  meetings  went  back  with  a  considerable 
amount  of  knowledge  derived  from  what  he  had  seen  and  learned,  in 
addition  to  exchanging  ideas  with  officials  from  other  towns.  He  wished 
to  state  publicly  that  it  would  be  greatly  to  the  advantage  of  local  boards 
if  they  paid  the  expenses  of  their  surveyor's  attending  those  njoetings, 
instead  of  expecting  him  to  do  it  himself.  Of  course,  in  towns  where 
officials  wore  getting  perhaps  larger  salaries,  it  was  not  so  important ;  but 
in  many  towns  where  the  surveyors  were  very  poorly  and  inadequately 
paid,  it  appeared  to  be  a  great  injustice  that  they  should  have  to  pay,  out 
of  their  own  pockets,  the  expenses  of  attending  the  meetings  at  which 
they  gaiued  information  afterwards  to  be  applied  for  the  benefit  of  the 
ratepayers  whom  they  were  serving.  In  conclusion,  he  recommended  the 
use  of  black  calico  aud  while  paint  for  the  prepai-ation  of  large  diagrams 
such  as  that  which  he  had  phiced  upon  the  wall ;  for  although  it  was  very 
formidable  in  size,  he  could  assure  them  that  it  could  be  packed  up  in  a 
very  small  compass. 
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Die  Typhus-Spidexnie  in  Altona  1891  und  das  filtrirte 

Flnsswasser. 

VON 

W.  KtMMKL,  Altona. 
— ^•♦•^ 

III  tU'ii  oist<'n  ^lomiteii  dieses  Jahn^s  ist  in  rin  r  :;rosseren  Zahl 
(Ifutsi'lior  Sia<lti*  t'iri  epideniisehes  Auftretcii  tyiduWr  KrkiHnknn;:;en 
broluu'htrt  ;  zn  du'svn  Stadteu  gohort  auch  Altona,  in  welcher  Stadt 
audi  in  {\v\\  Jahreu  1885,  188G  und  18SS  der  Tvphns  epidemisch 
auf'^etrel<'n  ist.  Walirend  nun  al)er  in  don  genannten  Jahren  auch 
in  dcr  Altona  unmittelbar  benachbarten  <!;ro.>son'n  Stadt  Hamburg 
Typhu.sejiideniien,  dcien  Culinination.spunkt  /,\\A  bis  (bri  Monate  vor 
di'in  der  Altoniier  Epidcniion  lag,  herrsclitvn,  ist  in  dirsviu  Jabre  die 
Stiwb  Hamburg  vollig  verscbont,  ja  <lie  Typbusfrecpicnz  dicser  Stadt 
nngi'W()iinlicb  niedrig  gcbliebon,  wabmid  in  Altona  die  Zabl  dor 
Erkrankungen  ungelabr  ebcnso  bocb,  wie  bei  dcui  Epidemi(»n  der  Jabre 
1S80  und  1888  war,  im  Verb.iltniss  der  inzwi.scben  dureb  die  Kinver- 
leibun;^  mebrerer  nabei^eleijener  OrtstjbafttMi  erbeblicli  }iestie;jene 
Einwobnerzabl  bereebnet.  Hamburg,  bei  etwa  560,000  EinwoluKTn, 
meldete  stets  weniger  als  10  Erkranknngen  pro  Wocbe,  wabreud 
Altona,  bei  140,000  Einwobnern,  dureb.sebnittlich  im  November  8,  im 
D<'zemlM?r  11*2,  im  Jannar  21*2,  im  Februar  103,  ja  in  der  dritten 
Fi'bruarwocbe  147  Erkranknngen  aufwie.s.  Besonders  auifallig  war 
dabei,  dass  tlie  unmittelbar  an  Altona  stossende  Vorstwit  St.  Pauli, 
deren  Bodeuverbaltnisse,  Bevolkerungsjirt  und  -Diebtigkeit  den  Altoua- 
eiii  <lurcbaus  gleicbartig  ist,  gleich  der  iibrigeu  Stadt  Hamburg  voilig 
verMbont  blieb,  vviibrend  die  die.ser  Vorstadt  benacbbarten  Strassen 
Alt4jnjis,  wenn  aucb  nicbt  ganz  so  viele  wie  andere  entt'ernter  liegende 
Stadtbeile,  doch  eine  sebr  erbebliche  Zabl  von  Erkranknngen  zeigten. 
Wenn  zwei  Stadte,  deren  Bauart,  Bcvolkerung,  Lebensl)edingungen 
sieb  so  sebr  gleichen,  einer  Epidemic  gegeniiber  sicb  durchaus 
verscbieden  verhalten,  so  liegt  es  nabe,  die  Griinde  zu  erforscben, 
dureb  welcbe  sicb  diase  Versebiedenheit  erklaren  liisst.  Im  Nacbfol- 
g(Miden  soil  versucbt  werden,  dies  zu  tbnn,  zuniichst  klar  zu  stellen, 
in  welcben  Dingen  die  Verhaltnisse  Ham  burgs  und  Altonas  von 
einaudcir  abweicben,  um  so  die  Unterlagen  zur  Losung  der  Frage  zu 
gewinnen. 

Ein  grosser  Tbeil  der  Stadt  Hamburg  ist  auf  den  Niederungen 
der  Elb-  und  Alstermarseh,  im  Alluvium,  erbaut,  und  besitzt,  da  die 
Gewiisser  der  Alster,  der  Bille  und  der  Hammerbrookkanalc  dureb 
Seblensen  aufgestAut  werden,  einen  ziemlicb  const^mten  Grundwasser- 
stand.  Selir  betriicbtliche  Tbeile  der  Stadt,  fast  die  gesammte  Neustadt, 
der  ()stlicbe  Tbeil  der  Altstadt,  die;  Vorstiidte  St.  Georg  zum  Tbeil, 
St.  Vi\\\\\  fast  ganz  imd  die  meisten  sogenannten  Vororte  sind  auf 
Gee.^itgebiet,  im  Diluvium,  erbaut ;  bier  schwankt  der  Grundwasscrstand 
starker,  soweit  er  nicbt  dureb  die  schon  seit  langen  Jahren  vollendete 
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Canalisation  <les  j^esaninit^Mi  Stadtj^el^irtos  festgeh^gt  winl.  Altona 
liejj;t  fast  in  stMiier  jjjanzen  Austlehnun^  aiif  d«»m  Cxi-estgoliiet,  ini 
Diluvium,  iiiul  /.war  ist  iVw  Bo<k'n«;e.staltung  <U*i*art,  class  in  iiarlistcT 
Niihe  <ler  E11h»  die  hi>clisti»  Erhebinit;  des  Bodens  liegt,  von  wulclits* 
das  Elbufer  steil  gegcn  den  Fluss  abfallt,  wahrcnil  das  gt'Siunnit*' 
Stadtjrebiet  von  dt'ui  bohen  Uferriicken  aus  nach  NohUmi  sjinft  sioh 
alxlacbt,  nacli  Oston  zuni  Tlieil  starker  fiillt  gej^en  den  die  (trenze  <ler 
l)eiden  Stadt4»  Inldenden  friiberen,  j<»tzt  eanaHsirten  (fivuzgralKMi,  in 
(lessen  Nalie  eine  riiunilieb  sebr  l)es<'brankt«»  Fliiebe  im  Alluvium  Indej^en 
ist.  l)er  Untergruncl  der  Geest  ist  Lebm  \uul  Sand,  der  lTnter;;runil 
der  Marscli  Tbon  und  Moor.  Im  Stantle  des  CJnnulwassei*s  verbiilt 
sieb  der  gesammte  Untergrund  Altonas  wesentlieb  abweirliend  von 
dcm  der  Manwbteile  Hamburgs.  In  Altona  weebs(»lt,  nanu»ntli<'b  in 
der  auf  LebmlKnlen  erbauten  erbeblieb  gross4'r(»n  westlieben  Hiilfte  d<»r 
Stadt,  die  llobe  des  Grundwasserstandes  sebr  Innleutend ;  birr  sin<l 
ganze  Stras.sen,  in  <lenen  alle  Keller  an  Gnnidfcurbtigkeit,  mitten  im 
boben  Sommer  an  Grundwasser  leitlen,  und  <bn-eb  allerlei  Hiilfsniitt**! 
und  Mittelcben  nicbt  troeken  zu  legen  sind.  Aueb  in  Hambm-g  giebt 
es  einzt»lne  Gegenden  mit  iibnlieben  feuebten  Kellern,  dcM'b  uiebt 
in  der  diebt  Ix^bauten  Stadt,  wie  in  Altona,  und  nicbt  in  gU'ieber 
Ausilebnnng. 

Die  Art  der  Bebanung  ist  in  beiden  Stiidten  einigermassen  glrieb, 
nucb  die  Wobnungsverbiiltnisse  sind  sieb  iibnlieb,  in  Altona  im  (ilauzen 
at»er  <iurftiger.  Die  EinwobiuT  beider  Stiidte,  wenn  aueb  <lem  gleieben 
Stamme  entsprossen,  unterscbeiden  sieb  doeb  in  maneben  Einzelbeiten, 
\0v  allem  aber  darin,  cbiss  die  Bevolkerung  Hamburgs  gjuiz  erbeblieb 
Woblbal)ender  ist  als  die  der  Naebbarstach,  in  web'ber  der  billigeren 
Wobnungsverbiiltnisse  wegen  zablreiebe  Arln^iter  und  Gewerbtn'ibendo 
wobhen,  die  in  der  grosstui  IIand(*lstadt  ibren  Beruf  ausiiben  un<l  ibr 
Bro<l  jRnden.  Gunz  l)CvSonders  feblen  Altona  fast  vollstiindig  die  in 
Hamburg  sebr  zablreieben  Grosskaufleute  und  der  mebe  Mittelstand, 
weleber  <»s  vorziebt,  in  einem  eigenen  Hause  mit  Gailen  allein  zu 
wobnen,  anstatt  in  den  bekannten  "  Etageidiiiusern,'*  MietbskaMMiien, 
mit  mebi*eren,  oft  recbt  zablreieben  Familien  ein  Haus  zu  tbeilen. 
Diese  Mietbsbiiuser,  Bevenueerl)en  genannt,  deren  einziger  Zweek 
darin  l^estebt,  ibrem  Eigentbiimer  eine  mogliebst  bobe  Verzinsung 
seines  Kapitales  zu  liefern,  giebt  es  in  Iwitlen  Stailten  massonweis<»,  in 
Altona  im  Verbiiltniss  zu  den  Einzelbaus(»rn  aber  weit  mebr.  Tbiv 
Erl)auer,  denen  tbunlicbst  billige  Herstelbmg  der  Gebautle  zur 
Erreiebung  des  Zweekes  die  Hauptsjicbe  ist,  fiibren  einen  stillen  Kampf 
gegen  die  im  Interesse  der  bygieniseben  und  bausicbern  Anfonlerungen 
erlassenen  Baupolizeigesetze,  indem  sie  in  kXqw  weitaus  meisten  FiiUen 
das  in  den  Gesetzen  bestimmte  Mindestmass  der  Anfordennigen  an 
gesnndes  AVobnen  tbuidiebst  genan  einzuhalten,  wenn  mogli<*b  (bneb 
geschiekte  Auslegung  des  Wortlautes  noeb  zu  unterbieten  wiss<'n. 
Die  Folge  davon  ist  dann  ein  Zusammenpfereben  der  Eiinvobner,  eine 
Besebneidung  von  Luft  und  Liebt  bis  an  die  Cii*enze  des  Moglieben 
und  nur  irgend  Erlanbten,  und  "wenn  in  den  letzten  Jabix»n  in  Altona, 
In  Folge  erbeblieb  versebarfter  Gesetze  und  strengerer  (^ontrollc  dnrch 
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(lie  Beliorden  es  wesentlich  besser  gewonlen  i.st,  so  l)estehen  docli  iioc'h 
erbarinliche  AVohnimgen  in  sehr  grosser  Zahl,  werden  audi  jetzt  iioch 
immer  Wohnungen,  welche  friilier  eiiier  Familie  ebeu  aiisreiclienden 
Kaiini  gewahrten,  in  zwei  un<I  drei  Theile  getheilt  und  an  zwei  bis  drei 
Fauiilieu  vermiethet,  die  dann  in  alien  gesundlieitlichen  Leliren  spottender 
Weise  in  diesen  voUig  unzulanglicheu  Kaumen  untergebraclit  wenlen. 
Leider  bieten  unsere  Gesetze  den  Behorden  nur  sehr  unzureielicnde 
Handhaben,  derartigen  Ueberfiilhingen  der  Wohnungen  entgegen  zu 
wirken  ;  die  von  dem  deutsohen  Verein  fur  offentliche  Gesiindheitspflege 
entworfenen  Bestiuimungen  iiber  gesundes  Wohnen  sind  bisher  noeh 
nicht  von  den  R«nelisbeh6rden  zum  Gesetz  erholien.  I)ass  dureh 
derartige  I'ebelstande  die  Gesundbeitszustande  einer  Stadt  herabge* 
driickt,  Epidemien  befonlert  werden  miissen,  ist  wobl  unzweifelhaft^ 
wie  es  aucb  wohl  nicbt  zu  bezweifeln  ist,  dass  in  Altona,  wo  sie 
wesentlich  schlimmer  sind  als  in  Hamburg,  sowohl  absolut  wie  im 
Verbaltniss  zu  der  Zahl  der  durehaus  guten  und  unbedenklichen 
Wohnungen,  eine  einbrechende  epidemische  Krankheit  sich  starker  und 
leichter  entwickeln  kann,  als  in  Hamburg  mit  seiner  durcli8<',bnitt- 
lich  wohlhabenderen,  ])esser  genahrten  und  ]>esser  wohnenden  Be- 
volkerung. 

Beziiglich  der  Entwasserung  stehen  sich  beide  Stadte  ebenfalls 
ziemlich  gleich,  doch  auch  hier  Hamburg  l>esser.  Letztere  Stadt  hat 
bald  naeh  dem  grossen  Braode  1842  bis  zum  Jahre  1848  die  derzeit 
ubgebrannten  Slras.^en  vollstandig  canalisirt,  und  dann  von  1853  an  das 
Sielsystem  iU)er  die,  gnnze  Stadt  und  die  Vorstadte  ausgedehnt^  sodass 
gegen  1860  die  derzeit  sta<ltisch  liebnuten  Theile  sammtlich  mit 
tiefliegenden  Caniilen  in  l>ester  Weise  ausgestattet  waren.  Von  1871  an 
hat  man  ferner  ein  grosses  Stammsiel  fiir  die  Entwasserung  der  Land- 
und  Aussen<lLstrict<^  gebaut  und  nach  (lessen  Vollendung  alle  bewohnten 
Gegenden  mit  Sielen  versehen,  sodass  in  der  bebauten  Stadt  mehr 
als  300  Kilometer  Siele  vorhanden  und  schon  seit  Jahren  nur  in  neuen, 
der  Bel>auuug  zu  erschliessenden  Bezirken  neue  Side  zu  erbauen  sind. 
In  Altona  hat  man  mit  der  Erbauung  von  Sielen  erst  sehr  viel  spater 
begonneu;  nadidem  in  den  Jahren  1855-57  der  Grenzgraben  zwischen 
Altona  und  Hamburg  canalisirt  war,  begann  man  zu  Aufaug  der 
sechziger  Jahre  die  diesem  zunachst  liegenden  Strassen  und  dann  weiter 
den  hoher  gelegenen  Theil  der  Stadt  mit  Sielen  zu  versehen,  spater 
auch  den  nordlichen  Abhang  der  Stadt  mit  zum  Theil  sehr  flach  liegenden 
Sielen  nach  der  Isebek,  einem  in  die  Alster  miindenden  Bache  zu 
entwass^TU,  es  waren  aber  im  Jahre  1880  im  Ganzen  erst  25 '5  Kilo- 
meter Siele  erbaut.  In  den  Jahren  1882-85  ist,  da  das  Grenzsiel 
erheblich  iiberlastet  war  und  jeder  starkere  Regenfall  heftige  Ueber- 
schwemmungeu  der  Keller  vcranlasste,  ein  Parallelsiel  des  Grenzsides 
erbaut,  auch  das  nordliche  Stadtgebiet  zum  Theil  an  dieses,  zum  Theil 
an  (his  Hamburger  Geeststammsid  angeschlossen,  soilass  seit  wenigen 
Jahi-en  die  vormalige  Stadt  Altona  bis  auf  einige  Strassen  vollstandig 
wmalisirt  ist.  Dagogen  ist  die  vormalige  Stadt  Ott(Misen,  welohe  1888 
in  Altona  einverleibt  wunle,  nur  zum  Theil,  und  zwar  di(»  siidlidi 
g(d(^g(»nen  Strassen  in  den  letzten  Jahren  nach  der  Elbe  zu,  die  nordlich 
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bolegenen  !in<l  die  Strassen  des  alton  Dorfes  nach  der  Isebek  in  znm 
Tlieil  s<*hr  mangolhafter  Weise  schon  langer  entwas5»ert,  Heiite 
Ix'tragt  die  Lange  der  in  Altona  vorhandenen  Siele  etwa  40*5  Kilo- 
meter, immer  noeb  erlieblieh  weniger  als  die  LangA  der  bebauten 
Strassen. 

An  die  Siele  niiissen  in  Hamburg  scbon  seit  langen  Jahren  aUe 
bewobnten  Gnmdstiicke  angeseblossen  werden  und  in  diese  ibre 
unreinen,  insbesondere  die  menscblicben  Abfliisae  abfiibren  ;  in  Strassen, 
welebe  mit  Sielen  verseben  sind,  mussten  die  fruher  allgemein 
iiblieben  Einierprivets  lieseitigt  und  dureb  Wa8sen*losette  ersetzt  wenlen. 
Altona  gestatt<^t«»  in  seiner  Ifenordnnng  von  1S74  die  Anlage  und  den 
Ansebliiss  von  Wjiss<»rc*los<*tten,  sebricb  ibn  aber  erst  1H77  fur  alle 
Neubanten  nnd  grosseren  Umbanten,  und  erst  im  September  1888  fur 
alle  Grunilstiicke  vor,  welclie  an  Strassen  mit  ofFentlioben  Sielen  belegen 
sind.  In  diesen,  also  naliezu  in  alien  altei-en  Gebauden  sollte  bis  zura 
1.  Oktober  1889  der  Anscblnss  an  die  Siele  bergestellt,  die  besteben<le 
Einrichtung  von  Einierprivets  bes^ntigt  imd  die  Ableitung  aller  unreinen 
Abfliisse,  sowohl  von  den  Hofen  als  von  den  neu  anzulegenden  Wasser- 
<»losetten  in  die  Siele  ausgefiibrt  sein.  Die  Folge  dieser  Ilandbabung 
der  Gesundheitspolizei  war,  dass  bis  zum  Jahre  1888  naeb  un<i  naeb  in 
den  l>essei'en  alten  Gebautlen  und  Neubauten  <ler  Jabre  vor  1877,  sowie 
in  alien  Neubauten  an  besielten  Stmssen  des  siidlieben  Entwassenmgs- 
gebietes  naeb  1877  allraablieb  Wasserelost^te  die  friibere  mangelbafte 
Be^seitigung  der  Excremente  verdriingten,  jedo<*b  erreiebte  deren  Zahl  in 
der  ganzen  Stjult  im  Jahre  1888  noeh  niebt  9,CXK>,  bei  mehr  als  105,000 
Eipwobnem.  Erst  als  die  Verordnung  von  1888  ersehien,  und 
gleiehzeitig  in  den  Strnssen,  welebe  friiber  naeb  der  Isebek  entwasserten, 
die  Einlcitung  der  Fakalien  in  die  Siele  erlaubt  wurde,  wunle  die  Anlage 
von  Wasser<*losetten  allgemein,  und  stieg  deren  Zabl  von  9,000  auf  mehr 
als  20,000,  trotzdem  noch  immer  der  grossere  Tlieil  des  StmlttheUs 
Ottensen  keinc^  Closette  anlegen  dnrfte.  Mit  der  Zahl  der  Closette  stieg 
aber  gleiehzeitig  auch  die  Zahl  der  Anschliissc*  an  die  offentlieben  Siele; 
solange  <lieser  Anscblnss  niebt  zwnngsweise  gefordert  wurde,  unterblieb 
er  in  den  meisten  alt  bebauten  Gnindstiicken  ganz  o<ler  wurde  hoebstens 
bis  zu  einem  becjuem  gelegenen  Punkte  anf  den  Hofen  gefiibrt,  an  dem 
das  Sebmutzwasser  entleert  werden  konnte.  Die  erzwungene  Anlage 
von  Wasserelosetten,  weh^he  von  den  Hofen,  dem  Aufstellungsorte  der 
Einierprivets,  in  die  Wcibnungen,  oft  auch  mir  in  die  Keller  oder 
Dachriiunu^  verlegt  werd(»n  nmssten,  fiibrte  zu  der  Einfiihning  der 
Abflussleitung  bis  in  <lie  Wohnungen  und  veranlasst-e,  dass  in  den 
Kiichen  Einrichtimgen  zum  Ausgiessen  des  Schmutzwassers  ausgefiibrt 
wurden,  die  bis  dahin  in  den  billigeren  Wohnungen  nahezu  allgemein 
fell  hen.  Die  Ansgiisse  wurden  iiaturgemass  mit  Wasser/apfstellen 
verbuinlen,  sodass  die  Bewolmer  nun  in  ihrer  Wohnung,  und  nicht  an 
gemeiiisiuner  Zapfstx'lle  auf  ilem  Hofe  ihr  Braucbwasser  nehmen 
konnten,  und  wurde  < lurch  diese  Verbessenuigen  erst  der  ZustAud 
herbeigefi'ihrt,  welcher  in  Hamburg  schon  langst  bestand  und  in  jedcr 
gr6ss<'ren  Sta<lt  vom  gesundheitlichen  Staiulpunkte  aus  als  der  allein 
zulassige  bezeichnet  werden  nuiss. 
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Die  Wa«;spn(»rsorgnng  orfolgt  fiir  jede  der  boiden  Nachbarstiidte 
splbst*<tiindig.     Hamburg  besitzt  seit«.  1H49   eine    von  W.   Lindley   er- 
baut<'  Centrale  Wasserversorgung,    fiir  welche  jotzt  eino  Sandfiltratiou 
eingerichtet   wird ;    sie   versorgt   ilire   Abnehiner   bis   hcute   noch   mit 
unHltrirtem  Wasser,  welches  der  Elbe  oberhalb  der  Stadte  beiRothen- 
burgsort   entnommen   wird.     Altona   dagegen   wird   ebenfalls   aus  der 
Elbc^  versorgt  durch  eine  Centralaidage  in  Blankenese,  etwa  12  Kilo- 
meter  unterhalb    der  Grenze   beider  Stadte,   welche  seiner  Zeit   nach 
Sir  Thomius  Hawksley's  Vorsehlagen  erbaut,  und  seit  1S59  in  Betrieb 
und  mit  einer  vollkommenen  Sandfiltration  ausgestattet  ist.    Das  Altonaer 
Wasserwerk    vcTSorgt   an.vser   Altona    auch    die   Dorfschaften,   welche 
zwischen  dem  VVerke  in  Blankenese  und  Altona  liegen  und  zahlreiche 
von    reichen    Haraburgern   bewohnte  Landhauser   mit   schonen   Parks 
enthalten.     Die  Schopfstellen  beider  Wasserwerke  liegen   in  Flutgebiet 
des  Stroraes,  die  Flut  dringt    noch,   je   nach    den  OberwasserstAnden 
20  bis  40  Kilometer  oberhalb  der  Hamburger  Schiipfstelle  aufwjirts  in 
denFhiss;   man  will  aber  ermittelt  haben,   dass  der  Abfluss  aus  <Ien 
Hamburg«T  Si(»len,  welcher  ungereinigt  dem   Strome  zugefiihrt  wird, 
selbst  bei  stiirkster  Flut  nicht  bis  zur  Hamburger  Schopfstelle  gelangen 
kann.    Dies  ist  naturgemass  fiir  das  Blankeneser  Werk  nicht  ^rreichbar ; 
fiir   dieses  muss  einerseit*^  auf  die  grosse  Menge  ties   nicht  verunrei- 
nigten  Wassers  aus  den  verschiedenen  zwischen  Hamburg  und  Blanke- 
nese sich  vereinigenden  Stromarmen,  sowie  auf  die  Selbstrei^igung  des 
Flusses   auf   dem    12  Kilometer   langen    mit    grosser   Geschwindigkeit 
zuriickgelegten  Laufe,  andrerseits  auf  die  Vorziiglichkeit    der   Filter- 
anlagen   gerechnet  werden,  um  durch  das  Zusammenwirken  aller  dieser 
Kriifte  aus  dem  Wasser  diejenigen  Verunreinigungen  zu  entfemen,  welche 
ihm   die   Abfliisse   einer   Bevolkenuig   von    mehr    als   700,000  Seelen 
zufiihren.     Wie  sehr  dies  gelungen,  beweisen  die  Besultate  der  bakterio- 
logischen  Untersuchungen,  welche  friiher  mehr  gelegentlich,  seit  etwa 
Jahresfrist   regelmassig,  und   zwar   nach    der   Methode   von  Professor 
Dr.  liobert  Koch  erfolgen,  einerseits  durch  das  Untersuchungsamt  der 
Provinz   Schleswig-Holstein    in   Kiel,  bezw.    dessen  Vorsteher  Dr.  R. 
Wollny,   andrerseits    durch    die   Ingenieure    des   Wasserwerks   selbst, 
welche    sich    entsprechend    ausgebildet   haben.     Ob    das    Hamburger 
Wa*iserwerk  sein  Wasser  gleichfalls  bakteriologisch  untersuchen   lasst, 
ist   uns  nicht  bekannt;  veroffentlicht  sind  bisher  ab  und  an  einzelne 
Untersuchungen ;  wir  haben  auch  wiederholt  Versuche  mit  im  Innern 
dcT  Stadt  geschopftem  Wasser  angestellt,  haben  aber  stets  gefunden, 
da*{s  die  Zahl  der  entwickelungsfiihigen  Keime  die  im  allgemeinen  ab 
zulassig  anerkannte  hochste   Zahl  so  ausserordentlich  iibersteigt,  dass 
von  diesem  SUiudpunkte  aus  das  Hamburger  Wasser  als  ein  ganzlich 
unzulassiges     bezeichnet    werden     miisste,     wenn     nicht     andrerseits 
unzweifelhaft  feststande,   dass   dieses   Wasser   ohne   Schaden   fiir   die 
GK»sundheit    taglich    von    vielen    tausenden    von    Menschen     benutzt 
wir<l. 

Beziiglich  des  Klimas,  der  Regenfiille  u.  s.  w.  kann  zwischen  den 
beiden  StiUlten  ein  Unterschied  von  irgend  welcher  Bedeutung  nicht 
bestehen.     Es  ist  deshalb  zulassig,  die  von  der  E^iserlichen  Seewartej 


234  Section  VII. 

lH»le<!;en  in  St.  Pauli  t*twa  1  KiloiiM»ter  von  iler  Greiize  beider  StaJte, 
ermittellteii  iiikI  taglicli  veroffontlichUm  mittleren  Teniperatiireii  uiid 
Nie<lers<'hlagsh6heii  als  fiir  bei<le  Stadte  gleieh  ziitreffend  anzuseben. 
GniiKlwasser-Beol/iicbtiiiigeii  wenleii  von  amtlielier  Stelle  wc»der  in 
Hamburg,  nocb  in  Altona  angestellt ;  die  einzige,  sclion  iiber  langere 
Jabn»  sicb  erstrc»ckc»nde  <ler«rtige  Beobaebtung  gescbiebt  diircli  den 
B;*anittn  de«  Hamburger  Me<licinal -Bureaus,  C.  C.  H.  Miiller  auf  dem 
kleinen  Scbaferkamp,  etwa  500  Meter  von  der  Altonaer  Grenze  entfemt 
B<»i  dem  Mangel  eigener  Altonaer  Beoliaebtungen  ist  diese  in  der  Nahe 
angestellte  wobl  zum  Vergleieb  beranzuzieben,  tla  bei  den  jedenfalls 
gleicben  Niedenwblagsmengen  aueb  die  Grundwasserscbwankungen  des 
Hamburger  and  Altonaer  Geestgebietes  nicbt  weisentlich  von  einander 
vei^seliiwlen  sein  konnen. 

Die  Zahl  der  Tvpbus-Erkrankungen,  welehe  naeh  den  Gesetzen 
bei  dem  .staatlicben  Medieinalbeamten  von  den  Aertzten  geuieldet  werden 
miissen,  bctrug  in  Altona:  1890 — im  Febniar  26,  Marz  34,  April 
30,  Mai  28,  Juni  21,  Juli  24,  August  13,  September  27,  Oktobcr 
32,  November  32,  I>ezember  56;  1891— Janiiar  107,  Februar  412, 
Marz  137,  April  68,  Mai  25,  Juni  21 ;  wabrend  der  Gnindwasser- 
stand  zu  Anfang  August  zu  +  6'47,  am  20.  Oktober  zu  +  4*70,  am 
25.  Januar  zu  -f  4*55  Meter  iiber  Normal-Null  ermittelt  ist,  dann 
aber  bis  Mitte  Miirz  auf  +  7*00  Meter  stieg.  Also  aucb  bier  bewahrt 
sicli  die  Regel  Pettenkofer's,  dass  die  Typbus  frequenz,  sobald  die 
Ineubationszeit  berucksicbtigt  winl,  fa«t  genau  dem  Stan<le  des  Gnind- 
wassers  entsprecbend  ist,  mit  dem  fallen<len  Wasserstande  steigt,  bis 
zum  niedrigsten  Stand(»,  der  der  boebsten  Frequenz  entspricht  und 
mit  dem  Steigen  des  Gnindwassers  sofort  wieder  abnimmt ;  der 
Culminationspuukt  des  Typbus  liegt  31  Tage  binter  dem  Tage,  an 
welcbem  das  Grundwasser  seinen  tiefsten  Stand  erreichte.  Trotz  dieses 
Zusammentreffens  ist  es  alK»r  docb  nicbt  zuliLssig,  in  dem  Sinken  des 
Grundwassers  obne  weiteres  die  ITrsa^'be  der  Epidemie  zu  suchen,  denn 
mit  Reebt  ware  dagegen  einzuwenden,  wesbalb  denn,  da  die  Gruud- 
wasserverlinltnisse  in  St.  Pauli  und  Altona  nabezu  gleieh  sind,  die 
Epidemie  nur  die  Stadt  Altona,  niebt  aber  gleicbzeitig  die  an  ilir 
belegene  Vorsta<lt  St.  Pauli  ergriffen  bat.  Es  miissen  also  andere 
Umstande  gleicbzeitig  eingewirkt  baben,  wenn  da*?  Sinken  de^  Grund- 
wassers  die  Ursache  der  Epidemie  war,  o<ler.  ganz  andere  Umstande 
fiir  diese  verantwortlicb  gemacbt  werden.  Es  liegt  ausserordentlich 
nabe  und  ist  vor  alleni  selir  betpiem,  aucb  in  dem  vorliegenden  Falle 
das  Was.Ker  zum  Trager  und  Verbreiter  der  Epidemie  zu  macheu, 
man  braucbt  nur  "  Ijewabrfen  Vorbildern "  zu  folgen,  aucb  wenn  es 
diesen  nicbt  gelungeu  ist,  den  BeweLs  fiir  ibre  Behauptungen  zu 
erbringen.  Tbatsachlich  bildet  die  Grenze  der  lieiden  Stii<Ue  aucb  die 
Begrenzung  der  E[)idemie  und  der  Wasserversorgungen,  wobei  es 
vernachlassigt  werden  mag,  da,<is  die  Aktien-Brauerei  in  St.  Pauli  ihr 
Wasser  von  der  Altonaer  Leitung  beziebt  und  trotzdem  we<ler  bei 
ibren  Angestellten  nocb  l>ei  ibren  zahlreicben  Abnebmern,  welcbe  das 
mit  diesem  Wasser  in  betracbtlicbem  Mmisse  in  Beriibrung  gebracbte 
Bier  consumirt  baben,  Erkt*ankungen  zu  beklagen  gebabt  bat.     Die  auf 
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(Join  Phwif  iler  SUult  Altona  oiii^^etragonon  ErkninkiingRfalle  ergebcii 
iiiit  nnzweifonmft<»r  Sicherheit,  dass  die  Krankheit  iiln^r  das  ganze 
stadtisch  bobauto  Gobiet  vertheilt  geherrscht  hat,  doch  zeigt  der  PUd. 
djkss  (>inzelne  Thoile  dftr  Stadt  besonders  heftig  betroffen,  andere  und 
zwar  betrachtliche  Langen  bebauter  Strassen  ganz  oder  nahezii  ganz 
verschont  geblieboii  sind.  Zu  den  stark  betroffenen  Theilen  gehoren 
diejeiiigen  Strassen,  in  denen  zahlr^iche  notorisch  gnindfeiichte  Kelkr 
vorhnnden  sind,  sowie  die  inangelhaft  entwasserten  Strassen  des  Stadt- 
theilos  Ottensen  ;  die  weniger  betroffenen  Theile  liegen  vorziigsweLse 
anf  Sanchintergrund,  doch  Iwfinden  sich  auch  auf  dieseni  Strassen  mit 
sehr  zaldreiehen  Erkranknngsfallen.  Es  lassen  sich  deshalb  aus  der 
Verbreitung  der  Falle  iiber  die  Stadt  wohl  Vermnthungen,  nieht  aber 
bestimiute  Schliisse  ableiten.  Ansserhalb  der  Stadt  Ahona  versorgt 
<las  lilankrneser  Wasserwerk  die  Dorfer  Blankenese,  Dockenhuden, 
Nienstedten,  Osiiorf,  Gross-  un<l  Klein-Flottbek  des  Kreises  Pinnelierg, 
sowie  die  s<'it  kurzom  ziini  Ahona4»r  Stacitgebiet  g(»zogenen  Dorfer 
()thmarsch(*n,  (Jevelgoniie  und  Bahrenfeld.  Anch  in  diesen  Dorfschaf- 
ten  sind  Tvphusfiille  vorgekominen,  al>er  nicht  allein  in  ihnen,  sondem 
anch  in  ()rt(»n,  welche  znni  Kreise  Pinnel^erg  gehoren,  alM»r  weit  von 
der  WaKserleitung  eiitfernt  lieg<'n.  13ei  dem  dortigen  Medicinalbcamteii 
sind  ireiueUh't :  — 


Januar  4.  Woche. 
1.  Tangste<it. 


Febrimr  I.  Wo(»he. 
2.  Kellingen. 


Fehruar  3.  Woehe. 

7.  Luiiip. 

S.   Hasehlorf. 

\).  Ehnshoni. 
10.  Sehenel'eM. 


Marz  2.  WcK'he. 
20.   Nienstedten. 


Febniar  4.  Woehe. 

11.  I)<M*kenhu<len. 

12.  Kl.-Flottl)ek. 

14.  Nienstedten. 

15.  C.'levendeich. 

16.  Haseldorf. 

17.  Seestenniihe. 
IH.  Eidelste<h. 

Marz  3.  AVoche. 

21.  Lump. 

22.  Siilldorf. 

23.  Blankenese. 
*>4 


Febrnar  2.  Woehe. 

3.  Haseldorf. 

4.  Gr..Flottbt>k. 

5.  „ 
(>.  Osdorf. 

Marz  1.  W(K*he. 
11).  Kl.-Flottl)ek. 


April  1.  Woehe. 
25.  Lump. 

April  2.  Woehe. 
20.  Nienstedten. 


Von  diesen  26  Erkrankungen  sind  14  in  Orten,  in  denen  uberall 
gar  keine  Wasserleitung  Hegt,  5  in  Often,  die  theilweise  Wasserlcitung 
hal)en.  an  welehen  aber  die  weitab  wohnenden  Erkrankten  gar  keinen 
Anschhiss  besitzen,  und  7  in  Hausern  vorgekoninien,  die  Was.«?er  der 
Blankeneser  Leitung  beziehen.  Von  diesen  Erkninkten  wohnen  3  in 
zwei  Hausem  am  Ofldorfer  Wege,  in  deren  Kellern  in  jedem  Jahre 
das  Wjisser  fusshoch  steht,  sodass  deren  poliz(»iliehe  Eranmung  wegen 
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Unbewohnbarkeit  bereits  friiher  erwogen  ist.  Es  ist  doch  gewiss 
auSallig,  dass  unter  den  etwa  2,400  Einwobnern  des  Ort^s  Blankenese, 
welcho  Wasserleitungswasser  beziebeu,  kein  Typbusfall  vorgekommen 
ist,  wahrend  in  dem  weitab  liegenden  nicbt  versorgten  Theile  deren  zwei 
gemeldet  sind  ;  dass  femer  in  der  von  mebr  als  300  Insassen  bewohnten 
Osdorfer  Armenanstalt  kein  einziger  Erkrankungsfall  eingetreten  ist, 
trotzdem  diese  Leute  doch  sicher  nicbt  besonders  gut  genabrt  und 
widerstandsfabig  gegcn  Erkrankiingen  sind.  Aehnlicb  ist  es  in  den 
Dorfern,  die  jetzt  zu  Altona  geboren  :  unter  den  2,200  Einwobnern  von 
Babrenfeld  sind  2  Erkrankungen  vorgekommen,  von  denen  die  eine 
unbedingt  von  dem  Erkranktc^n,  einem  Seemann,  mitgebracbt  ist;  in 
Othmarseben  sind  2  Erkrankungen  in  zwei  benaebbarten  Hiiusern, 
unmittelbar  an  dem  damals  fast  wasserleeren  Ortsteicbe  ;  in  Oevelgonne 
ebenfalls  2  Erkrankungen  vorgekommen,  von  denen  die  eine  ebenfalls 
eingescbleppt  sein  soil.  Aus  diesen  Tbatsaeben  ist  zu  schliessen,  dass 
gleicbzeitig  mit  der  beftigen  Epidemie  in  Altona  eine  sebr  geringe 
Anzabl  von  Erkrankungen  in  den  <lieser  Stadt  benaebbarten  Ortscbaften 
vorgekommen,  bei  diesen,  wegen  ibrer  gleicbmassigen  Vertbeilung  iiber 
die  mit  Wasser  versorgten  und  nicbt  versorgten  Ortscbaften,  Bezie- 
bungen  zwiscben  der  Erkrankung  und  dem  benutzten  Wasser  iiberall 
nicbt  zu  fniden  sind.  Welcbe  Griinde  sprecben  dafiir,  dass  in  Altona 
<las  Wasser  der  Trager  und  Verbreiter  der  Krankbeit  gewesen  ist  ? 
Dass  es  dort  Wirkungen  bervorgerufen  bat,  die  ibm  in  den  Dorfern 
versagt  blieben  ? 

Wir  miissen  vor  Beantwortung  der  Fnige  auf  den  Filtrationspro- 
zess  und  die  bakteriologiscbe  Untersucbung  des  Filtrates  eingeben.  Die 
gebraucblicben  Sandiilter  werden  ganz  allgemein  in  der  Weise  betrieben, 
dass  man  mit  moglicbst  kleiner  Gescbwindigkeit  das  Wasser  durcb  die 
Filterscbicbten  fliessen  lasst,  wobei  sicb  auf  der  Oberfliicbe  des  Sandes 
eine  Scbmutzscbicbt  bildet,  die,  allmablig  starker  und  dicbter  werdend, 
scbliesslicb  wenig  oder  gar  kein  Wasser  mebr  durcblasst,  sodass  das 
Filter  sicb  verstopft  und  unwirksam  wird.  Man  bat  desbalb,  ebe 
dieser  Zustand  eintritt,  die  Filter  von  Zeit  zu  Zeit  zu  reinigen,  was 
dadui'cb  geiwbiebt,  dass  die  oberste  etwa  20  bis  30  Millimeter  starke 
versebmutzte  Scbicbt  abgestocben  und  alsdann  das  Filter  wieder  in 
Gebraiicb  g«3nommen  wird.  Ein  solcb  gereinigtes  Filter  arbeitet  kurze 
Zeit  bakteriologiscb  mangelbaft,  es  liisst  erbeblicb  mebr  Keime  durcb, 
als  ein  scbon  in  Gebraucb  gewesenes,  docli  verliert  sicb  dieser  Mangel, 
je  nacb  der  Bescbaffenbeit  des  roben  Wassers,  mebr  oder  weniger 
scbnell.  Wie  lange  ein  Filter  von  einer  Reinigung  bis  zur  nacbsten 
wirksam  in  Gebraucb  bleiben  kann,  bangt  von  der  Qualitiit  des 
Robwassers  und  des  Sandes,  sowie  von  der  Gescbwindigkeit  ab,  mit 
der  filtrirt  wird.  Im  allgemeinen  diirfte  ein  durcb  tbonige  oder  erdige 
Beimengungen  weniger  verunreinigtes  Wasser  die  Arb(iitszeit  der  Filter 
verlangern,  ein  stark  verunreinigtes  Wasser  dieselbe  verkiirzen.  Die 
meisten  Fliisse  f iibren  wabrend  tier  Frostzeit  klareres,  weniger  getriibtes 
Wasser,  als  in  den  warmen  Monaten,  in  denen  nacb  beftigen  Regen- 
giissen  baufig  sebr  erbeblicbe  Triibungen  des  Wassers  eintreten. 
Dementsprecbend  konnen  die  Wasserwerke  in  der  Regel  wabrend  der 
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Wintermonat**  ihn»  Filter  langer  botnMlK»n,  als  iin  SomiiitT,  ziimnl  aiioh 
fast  uusiiHhinlos  in  dvr  kalteu  Jaliivsz<»it  weiiiger  Wasser  gebraiiclit,  also 
aiieh  lan<;saiuer  filtrirt  wird,  als  in  der  wanuen.  Die  Zeitdauer,  wahread 
welehtT  div  Filter  von  oiner  R<'inij;;ung  bis  ziir  andern  bt^niitzt  wenk»ii, 
ist  \h*\  den  WastH*rwerken  sehr  vttrseliicilen  ;  Ix^ispielsweise  finden  sit'h 
in  den  Angal>en  di^ntscher  Wasserwerke  ansdeiu  Jahre  1889-90  folgen<le 
Zahlen : — 

Berlin  langste  Betriebsilauer    IK)  Tage,  kiirzesto     8  Tage. 

Breslan  .,  70      ,,  „  13  ,, 

Magdeburg  ,,  40  .,  „  11 

Altona  ,,  4H  .,  .,  15  „ 

Stettin  „  22  „  „  (5  „ 

Bremen  „  28  .,  „  4  „ 

Stuttgart  .,  70  „  ,,  11  „ 


Braunschweig  „  10  i 


Die  Schwankungen  sind  sehr  betriiehtlieh  ;   es  sclieint  aber,  als  ob 
bisber  nieinand  in  einer  Gebniuelisdauor  von  70  bis   104  Tagen  etwas 
Bt^lenkliclies  gefunden   bat,  man  wiirde  sonst  docb  wobl  (ifter  gereinigt 
haben.      Vermutbli<*b  lasst  man  allerorts  die  Filter  so  lango   ariieiten, 
al>J  sie  l)ei  miLssiger  Gesidiwiiuligkeit  nnd  obne  iil)erniassigi»  Druckhohe 
zu  tiltern  in  Stande   sind.     Aueli  bei  d<'n  Blankenest»r  Werken  ist  nach 
diesem  Grundsatze  filtrirt,    und    so    troffen    liier,    wii»   wold   an    alien 
anderen  Orten,  die  langsten    Arlx^itszeiten  ininier  in   den   Winter,  weil 
bei  Frost  das  Flbwasser  regelmiissig  selir  wenig  verunreinigt  ist.     Wie 
lange  ein  jedes  <ler   10  in   Blankenese  vorban<lenen    Filter  von  einer 
Keinigung  bis  zur  andern  gearln^itet  bat,  zeigt  die  anbangende  grapbisehe 
Darstellung,  in  welcber  jedesmal  am  Tage  der  Reinigung   die  Filter- 
dauer  auf  den  Nulli)unkt  zuriiekgeht,  und   von  diesem   aus  n*gelniassig 
bis    zum    nacbsten    Beinignngstage  wieder   ansteigt,    sodass   aus   den 
dargestellten  Linien   die  Arbeitsdaner  der  Filter  din^kt  abznlesen  ist. 
l^nter  diesem  Diagramm  stebt   ein   ferneres,  welches  den  Durchschnitt 
der   Arbeitszeit  aller    10   Filter    fiir  ^eden    Tag   anzeigt.     Die   Figiir 
ergiebt,   dass   wiihren<l   der   Monate    Juli    1890    bis    April     1891    die 
Arbeitszeit  von   50   und  mehr  Tagen   nur   10  mal,  von  40  und  mehr 
Tagen    nin*  1 1    mal,  <lie   langste  Arbeitszeit   von   59   Tagen    zweiinal 
erreicht  ist,  wiihrend  die*  durchschnittliche  Arbeitszeit  etwa  15  bis  20 
Tag(»  betragt.     Es  ist  also  l>ei  <len  Blankencser  Werken  die  in  andern 
Wasserwerken  gebrauchliche  langste  Arl)eitszeit  der  Filter  von   70  bis 
104   Tagen  lange  nicht  erreicht.      Trotzdem  aber  stieg,  als  wahrend 
<les  sehr   kalten   Monates  Januar  die.ses  Jahres  die  Arbeitsdauer   der 
Filter  von  durchschnittlich  20   Tagen    auf   diu'chschnittlich    33  Tage 
verliingert   wurde,   der   diirch    die   bakt4!riologischen    l^ntersucbungen 
ermittelte  Gehalt  an  entwickelungsfahigen  Keimen  ganz  ausserordentlieh 
hoch,  indem  an  Stelle  der  sonst  gezahlten  stets  nnter  100  bleil)enden 
Anzahl   nunmehr   plotzlich    1,100   and    1,900,  im  Durchschnitt   1,500 
Keime  im  Cnbikccntimeter  Wasser  gefunden   wurden.     Dieser  Befund 
veranlasste,  schleunigst  einige  Filter  zu   reinigen,  und  kauul   war  dies 
bei  der   Halfte   der   Filter  geschehen,   so   sank  die  Keimzahl   sofort 
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wie<ler  iiiif  «las  gewoLiiIieh^  Miuism,  imd  blieb  anf  uud  iinter  iliesem  fiir 
(lie  {^iiKc  ternere  Beotmclitungszeil  bis  heiite.  Es  entspricht  iliese 
cxplcwioiisiirtige  Vennehning  tier  Keimp  in  ilirciii  Anfange  geiiaii  tkni 
Aiifaiige  iler  langeren  ArbeilsilaucT,  walireiid  ihr  Emle  der  vermimlerWn 
Arbeitwluuer  etwas  voraiifeilt.  1st  ^lie^<«^  Vorkoiunien  sin  zufalligfts  wler 
sinil  alinliche  Bpobechtiingen  aiieh  anilrerortsi  gcmtitlit  ?  In  der  Lit- 
temtiir  iat  iiwIitH  «birul«r  zu  liiiUwi,  wolil  aber  ist  es  auffalHg,  ila.-»  die 
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audi  bei  2iii<l(>rii  WiusstTwerkeii  lK»ohachU*t<'  oxp!osionsarti«:e  Ziuiahme 
cler  Keime  iiii  filtrirten  Wasser  ebenfalls  mehrfach  in  die  Wintermooate 
fiillt,  z.  B.  in  Stralau-Berlin  mit  2,300  Keimen  auf  den  30.  Marz  1886, 
in   Tegel-Berlin   mit    1,500   Keimen   auf   den  8.  Dezember    1885,  in 
Warschau  mit  400  auf  den  9.  Februar  1889  und  aucb  hier  scbon  einmal 
mit  1,150  Keimen  auf  den  20.  Februar  1886,  al»  die  durcbflchnittb'clie 
Arbeitsdauer   der  Filter   40  Taoje  bctrug.     Ein  einzelner  Fall,  HOgar 
zwei  gleichartige  Beobaebtungeu  sind  niebt  ausreiebend,  um  eine  Regel 
zu    begrunden,   wobi    a1>er    konnen   sie   veranlasseu,    Untennicbungen 
naeb  der  angegebenen  Hicbtung  anzustellen  und  da<lurcb  mdglicherwei^i^ 
d*Mi    Grund    der    ebt^nso    plotzlieben    Vermebrung   wie    Abuahme  zu 
erinitteln.     Hier  angestellte  Versuchsreihen  vrahrend  der  Monate  Juni- 
August  1890,  bei   denen  ein   deni  Grosstilter  genau  gleiebe^  Versuehs- 
iilter  benutzt  wiirde,  <Tgaben  am  24.  Arbeitstage  1km   300  mm.  Filtrir- 
g<\scbwiudigkeit   196  Keime,  am  20.  Tage  bei  82  mm.   Gesebwindij;- 
keit  210  Keime  und  am  31.  Tage  l>ei  225  mm.  Geschwindigkeit  190 
Keime ;  ein  zweiter  Versucb,  nacb  gesebebener  Reiniguug  des  FOters, 
naeb  dem   1.  Arl>eitstage  bei   S3  mm.  Gescbwindigkeit  84  Keime,  am 
11.  Tage  bei   50   mm.   Ge>»cbwindigkeit  408   Keime,  am  21.  Tage  bei 
59  mm.  Gescbwindigkeit  8  Keime  und  am  48.  Tage  bei  nicbt  genan 
ermittelter  al)er  ebenfalls  nebr  geringer  Gtjscbwindigkeit  420    Keime. 
Diese    beideii    Vei"suebsi"eiben    gabi*n    kein   bmuebbares  Kesultat ;    wir 
sind  durcb  fernere  Versuebe,  weitere  Aufklarung  zu  linden  liemiibt^  uud 
zwar,  weil  bei  den  ersten  Versuebsreiben  <las  robe  Wasser  mit  seinem 
sebr  sebwankendeu   Keimgebalt   <lie    Ergebnisse   beeinflussen    konnte, 
jezt  mit  3   ganz  gleieb  eingericbteten  Versuchsliltern  gleichzeitig  mit 
verscbiedenen  Geschwindigkeiten  und   verscbiedenen  Arbeitszeiten,  bei 
denen  die  Wirkiing  <lieser  beiden  Faktoren  obne  Storung  dureb  Neben- 
umstande  zur  Erscbeinung  kommen  muss. 

Die  giiiphisebe  Durstelluiig  der  bakteriologiseben  Ergebnisse  zeigt 
unzweifelbaft,  cbiss  der  Keimgebalt  des  filtrirten  Wassers  stets  erbeblich 
unter  derjenigen  Grenze  bleibt,  300  Keime,  w(?lcbe  die  Wissenschaft 
jetzt  bei  filtrirteiu  Flusswasser  fiir  zulassig  erkliiii,  ja  weit  unter  der 
Gnmze,  100  Keime,  welcbe  Professor  Dr.  Gartner  als  bei  einer  gut 
eingericbteten  und  funktioniren<len  Sand  filtration  fiir  sicber  erreicbbar 
erklart.  Ab*»r  es  ist  nicbt  in  Abre<le  zu  stellen,  dass  wiibrend  des 
Monates  Jauuar  plotzlicb  eine  erbeblicbe  Steigerung  des  Keimgebalt4»s 
weit  iiber  die  Grenze  binaus  eintrat,  wenu  diefle  aucb  durcbaus  noch 
nicbt  die  Hobe  erreicbte,  welcbe  Iwi  andern  Werken  beobacbtet  Lst. 
Ungliicklicberweise  liegt  diese  bobe  Keimzabl  unmittclbar  vor  der 
Epidemic,  33  Tage  vor  der  biicbsten  Typbusfrequenz,  und  ist  desbalb 
sebr  geeignet,  den  Anbangcrn  der  Wasserverbreitungstheorie  als  Beweis 
fiir  die  Kicbtigkeit  ibrer  Bebauptung  zu  dienen,  da  ibnen  andere 
Beweise  vollstandig  feblen.  Es  war  uns  bekannt,  dass  scbon  zu  Ende 
Dezember  die  Zabl  der  Typbusfalle  sicb  vermebrt  batte,  und  gab  dies 
Veranlassung,  sowohl  bier  wie  in  Kiel  die  Untersucbungen,  insbesondere 
die  Bestimmung  der  Arten  mit  ganz  besonderer  Sorgfalt  auszufiihren. 
In  alien  Proben  sind  nur  die  stets  im  Elbwasser  vorkommenden  Arten 
unscbadlicber  Wasserbakterien  gefunden  :  Bacillus  implexus,  B.  lique- 
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faciens,    B.    fluorescens     liquefaciens,    B.    fulvus    agilis,     B.     allnis, 

B.    aurantiaciis,    B.    plicatns,    B.     candicans,    Mikrococcus     sulfureus, 

inehrere  weisse,  eine  rothe  Hefeart,  von  denen  je  3  bis  9  Art^n  in  jeder 

Probe  zii  finden  sind.     Im  Jannar  traten  einzelne  der  verfliissigendon 

Arten   ganz    besonders     zahlreieh    auf ;    andere    Arten,   insbesondore 

pathogene,  sind  niemals  gefunden,  trotz  der  zahlreichen  Proben,  welehe 

untersucbt   sind.       Nun    ist   ja  das  Nichtfinden  krankheitserregonder 

Keime  dnrehaiis  kein  Beweis  dafiir,  dass  in  dem  Wasser  keine  Typhus- 

bacillen  enthalten  gewesen  sind,  aber  bis  zu  geschehenem  Nachweis  ist 

die  Behanptung,  dass  sie   vorhanden  gewesen  sein  mussen,  doch  nm 

nichts  begriindeter,  als  die  vom  Gegentheil ;  wahrend  uns  doch  wenig- 
stens  das  redliehe   Bemiihen  nicht  abzustreiten  ist,  das  Unsrige   zur 

Aufklarung  des  Sachverbaltes   getban   zu  haben,   begniigte  man  sich 

anderntheils  nicbts  zu  tbun,  jetzt  aber  uin  so  kraftiger  seine  Ucber- 

zeugung  als  zweifellose  Thatsache  hinzustellen. 

Bei   einer  unbefangenen  Priifung  der  Umstande,  welcbe  in  den 

vorstebenden    Darlegungen,    sowie    in    den    angefiigten    grapbiscben 

Darstellungen  enthalten  sind,  erscheint  es  kaum  zweifelhaft,  dass  Altona 

durch  die  mancherlei  sanitaren  Massregeln,  welcbe  hier  in  den  letzten 

Jahren  getroffen  sind,  jalirelanger  Verunreinigung  des  Unt«rgrundes 

durch  Abgange  des  menschlichen  Haushaltes  ein  Ende  gemacht  hat ; 

dass  durch  diese  Massregeln  eine  wesentliche  Austrocknung  des  Unt^r- 

grundes,  dadurch  aber  auch  eine  verstarkte  Verwesung  der  Verunreini- 

gungen  und  hierdurch  weiter  eine  Vorbedingung  geschaffen  ist,  welcbe 

bei  dem  Zusammentreffen    ungiinstiger    Umstande    die  gewohnlichen 

leichten  Erkrankungsfalle  bis  zu  einer  vollstandigen  Epidemic  steigem 

konnte.     Als  solche  ungiinstige  Umstande  sind  das  tiefe  Sinken  des 

Grundwassers,  moglicberweise  auch  der  hohe  Keimgehalt  des  Wassers 

zu  bezeichnen,  welcher,  wenn  auch  an  sich  nicht  schadlich — das  beweisen 

Hamburg  mit  seinem  weit  iiber  3,000  Keimen  haltenden  Wasser  und 

die  Dorfschaften  an  der  Elbe — doch  schadlich  wirken  konnte  bei  dem  an 

sich  schon  fiir  die  Aufnahme  der  Krankheit  vorbereiteten  Zustande  der 

Stadt  Altona  und  ihrer  Bewohner.     Bei  Hamburg  fehlten  diese  beson- 

•deren  Umstande,  dort  war  das  Reinigen  des  Untergrundes  schon  viel 

friiher  zur  Wirkung  gekommen  und  hatte  sich  in  den  Epidemien  von 

1886  und  1888  die  gleiche  Erseheinung  gezeigt,  welcbe  hier  in  diesem 

Jahre  zu  Tage  trat,  und  in  fast  alien  anderen  Stiidten  beobachtet  ist, 

sobald  nach  Ausfiihnmg  der  griindlichen  Bodenreinigung  die  Umstande 

das  Aiisbrochen  einer  Epidemie    begiinstigten.     Deshalb    hat   Altona 

eine  Typhusepidemie  durchmachen   mussen,   von  der  Hamburg  vollig 

verschont  blieb,  weil  hier  das  fehlte,  was  zu  den  ubrigen  Bedingungen 

hinzukomraen  musste,  um  die  Epidemie  zum  Ausbruch  zu  bringen. 

Der  greise  Meister  der  deutschen  hygienischen  Wissenschaft, 
Dr,  Max  von  Pettenkofer,  dem  die  vorstebenden  Thatsacheu  zur 
Kenntniss  gebracht  wurden,  schreibt : — 

"  Ich  stehe  ganz  auf  Ihrem  Standpunkte,  dass  die  Epidemie  nicht 
vom  Trinkwasser  abzuleiten  ist.  Die  Altonaer  Epidemie  erinnert 
raich  sehr  an  hiesige  Erlebnisse.  Auch  Miinchen  hatte,  solange 
es  noch  Typhusboden  war,  die  grosste  Morbiditat  und  Mortalitat 
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im  Winter,  wo  die  Menschen  am  wenigsten  Wasser  trinkeoy  wo 
wir  iillonlings  auch  den  tiefsten  Gnindwasserstand  liatten.  ^ 

"  Seit  iin.ser  Bo<ien  allmahlig  reiner  wunle,  theils  durch  Reiner- 
Laltung,  theils  <lnrch  Selbstnnnigung,  wiunden  die  £pi<lemieD 
immer  schwiielier  und  haben  wir  seit  11  Jabren  keiue  mehr 
geliabt.  In  friiheren  Jabren  scbwankte  die  jiibrliche  T^'phus- 
sterbliebkoit  pro  100,000  Einwobner  zwischen  150  und  330, 
jetzt  zwiscben  10  und  12,  obscbon  der  Grundwasserstand  noch 
ebenso  auf-  und  absebwankt,  wie  friiber.  Jetzt  tbut  uns  ein 
tiefer  Grundwasserstand  kcin  Leid  mebr  an  ;  das  kann  auch 
die  Ursaebe  sein,  warum  der  Typbus  in  Hamburg  1891  trotx 
unfiltrirten  Wassers  niebt  aufgetreten  ist,  wabrend  er  in  Altona 
trotz  filtrirten  Wassers  auftrat,  ol)scbon  der  Gnin<iwasserstand  fur 
Altona  und  Hamburg  der  gleicbe  war. 

"  Wenn  Sic  in  Altona  so  lange  mit  Assanining  des  Bodens  fort- 
fabren,  wie  in  Hamburg,  wird  Ibnen  ebenso  w^ie  in  Munchen 
aucb  bei  tiefem  Grundwasserstand  und  ^delen  Bakterien  im 
Tnnkwasser  der  Typbus  nicbts  mebr  anbaben. 

**  Job  weiss  reebt  wobl,  dass  diese  meine  Ansicbt  vom  Einfluss  des 
Bmlens  niebt  barmonirt  mit  den  gegenwartig  berrscbenden 
tbeoretiseben  bakteriologiscben  Ansebauungen,  und  dass  icb 
niebt  aiigeben  kann,  was  alles  speciell  vom  Boden  dazu  gebort 
uni  (»ino  Typbus-Epidemie  ber^orzurufen,  aber  icb  bin  niebt 
scblimmer  daran,  als  meine  Gegner,  welcbe  eine  Epidemie  durch 
Trinkwasser  erklaren,  obne  Typbusbazillen  darin  nacbweisen  zo 
konnen." 

B<»i  der  grosseii  Erfabrung  Petteukofer's  ist  seine  Meinung  um  so 
wertbvoller,  als  ein  sicberer  B<^weis  weder  fiir  die  ein(»,  nocb  fiir  die 
andere  Bebauptung  zu  f iiliren  ist.  Jedenfalls  zeigen  tliese  MittbeilungeUy 
dass  im  Filtratio!isbetriel)e  noeb  immer  Batbsel  zu  losen  sind,  und  die 
bakterioskopiscbc  Untersucbung  des  filtrirten  Wassers  viel  regelmassiger 
und  sorgfiiltiger  gescbeben  sollte,  als  dies  im  Allgemeinen  ublicb  ist. 


The  Water  Supply  of  India. 

BY 

Brigade  Surgeon  B.  Pringle,  M.D.,  Edinburgh,  late  Sanitary 
Dejwrtment,  Her  Majesty's  Bengal  Army. 


-♦•♦•«♦► 


The  vast  importance  of  the  general  subject  of  the  water-supply  is 
so  fully  admitted  in  the  present  day  that  no  outlay  is  deemed  extravagant 
or  excessive  when  the  object  of  it  is  to  secure  this  first  necessity  of 
sanitation.  When  cities  such  as  Glasgow,  Liverpool,  Ac,  in  search 
of  this  source  of  health,  enter  on  schemes  such  as  tliat  completed  for 
Glasgow,  and  that  now  being  carried  out  for  Liverpool,  the  extent  and 


The  Water  Supply  of  India.  243 

cost  of  which  it  is  difficult  to  realise,  it  is  yet  felt  that  on  this  one 
important  point  a  primary  judicious  liberal  outlay  is,  in  the  end,  the 
most  economical ;  and  perliaps  nowhere  is  this  more  evident  than  in 
the  case  of  cities  like  Glasgow,  Cardiff,  Liverpool,  Ac,  wliich  are  also  large 
seaports,  and  where  the  value  of  a  really  good  water  supply  can  never  be 
over-estimated,  as  it  is  greatly  to  be  feared  that  much  of  the  sickness 
experienced  on  board  ship  is  due,  not  a  little,  to  the  inferior  quality  of 
the  water  taken  in  at  the  port  of  departure  being  such  as  to  make  it 
unfit  for  storage. 

If  all  this  is  necessary  in  this  country,  how  much  more  is  it  so  in 
India,  with  its  population,  practically  total-abstaining,  proverbially  like 
their  sacred  cows  indifferent  either  to  the  source  or  quality  of  their 
drinking  water,  so  dense  and  so  migratory.  And  yet,  if  the  question  were 
asked,  What  has  been  done  in  the  matter  of  the  water-supply  of  India  ? 
up  to  within  the  last  10  years  I  fear  the  answer  must  be,  Practically 
nothing.  True,  within  these  10  years  considerable  efforts  have  been 
made  to  improve  the  water  supply  of  large  cities,  such  as  Calcutta, 
Bombay,  Ac,  but  the  population  of  India  is  not  to  be  found  in  the 
cities;  *95  per  cent,  of  the  people  of  India  are  in  the  villages,  and 
what,  I  ask,  has  l)een  done  for  them  ?  And  again  the  answer  is,  Nothing, 
if  I  may  judge  from  an  experience  as  extensive  as  that  enjoyed  by  most 
medical  officers  of  30  years'  Indian  ser\^ice.  Take,  for  instance,  the 
densely  populated  districts  of  the  upper  portion  of  the  Mesopotamia, 
of  the  Ganges  and  Jumna,  as  embraced  in  the  Agra  and  Meerut  Divisions ; 
or  the  first  sanitary  circle  of  the  North-Western  Provinces,  with  a 
population  of  over  10,000,000,  crowded  together  to  the  extent  of 
over  500  to  the  square  mile.  For  20  years  continuously  I  was  in 
the  sanitary  cliarge  of  this  circle  from  1864,  and  I  can  vouch  for  it 
that  nothing  has  been  done  by  the  Sanitary  Department  with  the 
Government  of  India  during  that  time  to  improve  the  water  supply  of 
this  circle,  and  I  challenge  them  to  say  that  it  is  due  to  my  neglect  in 
failing  to  bring  the  subject  before  them.  My  annual  sanitary  reports 
will  answer  this,  and  will  further  show  that  the  remedies  I  proposed 
were  not  such  as  would  involve  a  large  outlay,  but  were  cheap,  simple, 
and  permanent.  Not  only  has  nothing  been  done  for  the  fixed  popula- 
tion of  these  districts,  but  that  most  important  section,  as  regards  the 
public  health  of  the  community,  I  mean  the  migratory  and  pilgrim 
population,  has  also  been  left  worse  than  unprovided  for  in  the  matter 
of  its  water  supply,  as  wells  which  should  be  closed  are  left  open  to 
tempt  the  thirsty  traveller  to  his  fate,  and  a  regiment  on  the  line  of 
march,  when  halting  for  its  early  breakfast,  as  I  know,  ran  a  great  risk 
of  having  the  seeds  of  typhoid  fever  taken  up  from  one  of  these  wells 
containing,  not  only  stagnant  water,  but  water  charged  with  malarial 
germs.  Through  the  whole  length  of  this  district  pass  tens  of 
thousands  on  their  way  to  and  from  the  sacred  shrines  of  Muttra, 
Bindrabun,  <fec.,  and  places  of  pilgrimage  on  the  Gkinges  and  Jumna, 
from  Hurdwar  to  Allahabad  on  the  former,  and  from  Kalsi  (where  the 
Jumna  leaves  the  Himalayas)  to  the  union  of  the  latter  with  the  former, 
at  "  Prvag "  or  Allahabad.     The  condition  of  the  water   in  the  weUfl 
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nn<l  tlioir  siiiroumlingH  are  a  disgrace  to  sanitation  from  the  "  Meete 
Kootth,"  the  sweet  well  at  Agra,  to  the  filthy  well  near  the  sacre<l 
stt^ps  at  Hurdwar.  The  same,  alas,  is  the  case  with  the  wells  on  the 
line  of  railway,  with  stations  such  as  Etawah,  Toondlah,  Agra, 
GkiziH?abad,  and  Saharanpur.  Can  it,  therefore,  be  a  matter  of  surprise 
to  hear  that  that  country  is  decimated  by  sickness,  in  a  great  measore 
preventable.  To  sum  up  this  terrible  account,  I  have  seen  the  water 
in  the  railway  well  at  Saharanpur  folded  by  "lotahs"  (the  brass 
drinking  cups  a  native  carries  over  his  shoulder  with  a  cord)  covered 
with  unutterable  impurities  during  an  epidemic  of  cholera,  an<l  a 
regiment  passed  through  the  station  under  these  conditions.  I  can 
point  to  roadside  and  encampment  wells  in  which  the  water  was 
impure  from  stagnation,  and  the  imperfect  way  in  which  the  well  was 
emptied  in  the  case  of  troops  coming  to  encamp  on  the  spot,  by  which 
the  im[)uritie8  adhering  to  the  sides  of  the  well  were  left  to  be  again 
mixed  with  the  water  as  it  rose  in  the  welL  It  is  from  sources  such  as 
these  that  typhoid  fever  enters  the  large  military  cantonments,  where, 
from  the  defective  water  supply,  it  soon  spreads,  and  an  unaccountable  (?) 
outbreak  of  typhoid  is  the  result. 

The  water-supply  of  the  plains  of  India,  as  met  with  in  the  Bengal 
Presidency,  may  be  classed  (that  from  artesian  wells  being  still  under 
trial)  under  three  he«<ls,  viz.,  Well,  River,  and  Tank  or  Pon<l  water. 

Well-water. — The  quality  of  the  water  from  this  source  varies 
greatly,  from  the  perfect  supply,  obtaine<l  by  the  presence  of  a  faultless 
masonry  tube,  which  brings  the  water  to  the  surface  after  a  compulsory 
Jiltration^  through  suitable  soils,  where  by  constant  emptying  and 
refilling  and  the  absence  of  sevenil  feet  of  leaf  mould  at  the  foot  of  the 
well,  owing  to  the  well  being  covered,  the  water  is,  for  all  practical 
purposes,  as  perfect  as  can  be  obtained  in  the  plains  of  India,  to  the 
filthy  water  obtained  from  wells  which  are  but  slightly  removed  in  the 
rains  from  cesspools,  as  is  the  case  with  some  of  the  servants'  wells  in 
the  oiiicers'  compounds  in  the  cantonment  of  Meerut.  Between  these 
two  extremes  as  regards  quality  the  well  water  of  the  plains  of  India 
ranges. 

The  ideal  well  I  have  described  is,  I  fear,  far  from  common  in  all 
the  conditions  necessary  to  secure  a  good  water-supply ;  and  there  is 
little  doubt  that  the  drinking  water  for  the  vast  majority  of  the  peoples 
of  India,  as  far  as  it  relates  to  well-water,  is  obtained  from  the  most 
defective  system  of  wells ;  and  it  is  because  I  feel  that  the  reid  sanitary 
improvement  of  India  must  begin  at  the  well,  that  I  have  asked  to  be 
allowed  to  draw  special  attention  to  it. 

Let  me  start  with  the  village  well,  or  that  from  which  nine-tenths 
of  the  population  of  India  draw  their  drinking  water.  Tliis  is  nearly 
always  "  kutcha,"  i.e.,  dug  out  of  the  soil,  without  any  masonry  tube, 
the  home,  too  often,  of  pigeons  and  other  birds,  as  a  protection  from 
cats  and  snakes,  with  but  rarely  any  parapet,  and  generally  a  "  peepul " 
(sacred  fig)  tree  over  it,  whose  dead  leaves  liave  produced  a  layer  of 
leaf  mould,  it  may  be  two  or  more  feet  thick,  rarely  cleaned  out  except 
when  something  valuable  faUs  into  the  well.     Can  it  be  wondered  at 
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that  malarial  genns  suspended  in  this  water,  and  forced  through  tliis 
mould  by  spring-water-power,  are  freely  drunk  by  these  villagers,  to  say 
nothing  of  the  impurities  washed  in  owing  to  the  absence  of  a  parapet, 
or  the  young  birds  falling  in  from  their  nests.  There  is  only  one 
source  of  impurity  from  which  these  "  kutcha "  wells  are  free,  and 
which  in  "  pucca "  or  masonry  wells  is  often  the  cause  of  the  water 
becoming  unfit  for  drinking  purposes ;  I  allude  to  frogs.  These  animals, 
if  they  have  nothing  to  rest  on  or  hold  on  to  in  the  well,  not  infrequently 
die.  In  a  "  kutchii "  well  they  manage  to  rest  in  little  holes  in  the  sides, 
but  in  a  "  pucca  "  one  the  natives  always  throw  in  some  "  bajra  "  or  millet 
stalks  when  they  see  there  are  frogs  in  a  masonry  well,  and  nothing  on 
which  they  can  rest.  In  most  villages  there  are  generally  one  or  more 
masonry  wells,  but  the  surroundings,  as  I  shall  point  out,  are  such 
as  seriously  to  interefere  with  the  purity  of  the  water.  These  wells 
however,  are  in  the  enclosures  of  the  head  man  of  the  village,  and  are, 
therefore,  not  available  to  all.  Thei;e  is  alwiiys  a  tree  shading  these  wells, 
and,  unless  the  masonry  sides  are  in  good  condition,  the  impurities  of  the 
courtyard  too  often  find  their  way,  little  changed,  into  the  water  in  the 
well  by  means  of  the  roots  of  the  tree  and  cracks  in  the  masonry. 
Near  this  well  often  is  a  most  insanitary  institution  known  as  a 
"  chawbatcha,"  which  is  simply  an  oi)en  receptacle  for  all  kinds  of 
surface  impurities,  and  as  this  is  frequently  near  the  verandah,  we  cease 
to  wonder  how  it  is  possible  to  become  quite  indifferent  to  that  which 
would  upset  most  people.  Not  a  few  of  these  wells  are  so  constructed 
that  a  passer-by  can  dip  in  his  "  lotah "  and  draw  up  water,  but 
after  what  I  have  said  of  the  too  frequent  state  of  this  "  lotah,"  this 
must  be  a  dangerous  proceeding  to  the  health  of  the  household.  In 
short,  it  seems  almost  hopeless  under  present  conditions  for  the  water  in 
a  town  or  city  well  to  be  puie,  unless  situated  within  an  enclosiu*e ;  but 
here  a  fresh  difficulty  arises,  water  in  India  under  the  ordinary  conditions 
met  with  in  even  a  fairly  good  masonry  well,  cannot  remain  pure 
unless  regularly  withdrawn,  and  as  this  is  impossible  in  the  case  of  a 
large  well  and  a  small  household,  the  result  too  often  is  that  a  species 
of  typho-malarial  fever  breaks  out ;  it  may  be  confined  to  a  house  or  two, 
but  if  the  season  is  unusually  dry,  the  disease  sometimes  becomes 
alarmingly  epidemic,  as  happened  once  at  Haupper  in  the  Meerut  district. 
The  remedy  for  this  li(js  in  using  the  water  for  irrigating  the  garden,  and 
if  this  is  impracticable  then  in  obtaining  drinking  water  from  a  well 
constantly  in  use. 

River-water. — In  the  plains  of  India,  when  we  think  how  little 
makes- a  river  even  temporarily  sacred,  viz.,  by  its  running  southward, 
and  when  this  is  the  case  how  it  becomes  the  highway  to  heaven  for  the 
mortal  remains  of  all  who  can  secure  this  last  religious  act  being 
performed,  I  think  it  requires  very  little  sanitary  knowledge  to  decide  that, 
with  but  very  rare  exceptions,  it  is,  unless  a  most  elaborate  and  careful 
system  of  purification  is  secured,  a  most  hazardous  proceeding  to  use 
river  water  in  India  for  a  drinking-water  supply ;  and  nothing  would 
induce  me  to  use  it  for  this  purpose  without  boiling  it  first. 

Tank  or  pond  water. — This  is  open,  if  possible,  to  greater  objections 
than    the   river  water-supply,  because  there  is  no  real  change  taking 
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placi*  in  the  water,  aiul  if  bodies  aro  not  thrown  into  it,  here  is  little 
doubt  that  many  corresi)on<ling  impurities  Und  their  way  into  these 
pon<Is.  Some  species  of  water  plants  arc  eredite<l  in  Bengal  with 
purifying  the  water  of  ponds ;  pa*isibly  they  may,  but  I  prefer  212°Fahr. 

Fihers  at  railway  stations  as  a  means  of  purifying  the  WTiter  require 
so  much  looking  after,  tliat  I  prefer  the  plan  recommende<l  hereafter. 
The  filter  at  the  cantonment  railway  station  at  Meerut,  when  I  once 
insi)ected  it  by  lifting  off  the  cover,  only  required  the  regimental  band  to 
convert  it  into  an  object  for  an  aqimrium,  and  if  this  happened  at 
Meerut,  wliat  may  we  not  expect  at  smaller  stations. 

In  some  [Nuts  of  India,  where  the  water-supply  is  apt  to  become 
very  impure  from  the  heavy  rams,  the  rain-water  is  coUectetl  and  care- 
fully storwl  in  large  jars.  The  mode  of  this  collection  is  as  effective  as 
it  is  simple,  viz.,  by  means  of  a  very  large  cotton  sheet,  tied  at  the  four 
corners  to  jwles,  about  four  feet  high,  and  to  secure  the  collection  of  all 
the  rainfall  a  smooth  clean  stone  is  thrown  on  the  sheet,  and  as  it  rolls 
into  the  centre  and  remains  there,  the  water  gathers  here,  and  passes 
into  the  collecting  jar  below.  This,  when  full,  is  taken  away  and 
emptied  into  the  large  storage  jars ;  thus,  a  supply  of  ver\'  pure  water 
is  obtiiined,  and  when  carefully  stonul  in  a  cool  place,  is  no  doubt  in 
many  districts  very  valuable. 

After  this  practically  universal  condemnation  of  all  the  ordinary 
sources  of  the  water  supply,  as  at  pres<»nt  met  with  in  India,  the  least  I 
can  do  is  to  recommend  some  measun^s  for  securing  a  good  water 
supply,  if  such  are  practicable  ;  and  fortunately  they  are  not  only 
practicable,  but  simple  and  feasible.  During  my  entire  Indian  service 
the  improvement  of  the  water-supply  was  my  constant  endeavour,  and 
with,  I  trust,  justifiable  pride  and  satisfaction  I  can  jwint  to  that  at  the 
hill  sanatorium  of  Mussoorec*  in  the  Himalayas,  as-  the  crowning  of  all 
my  labours,  for  here  is  a  water-sup[)ly,  i)erennial  and  incapable  of 
pollution,  delivered  at  three  different  }mrts  of  the  sanatorium,  and  all 
attained  without  the  addition  of  a  penny  to  the  amount  of  the  local 
taxation.  This  entire  scheme  was  carried  out  quite  indei)endentlv  of  the 
Sanitary  Dei)artment  with  the  Government  of  India,  for,  jis  an  elected 
not  oflicially  nominated  member  of  the  Municipality  of  Mussooree,  I 
designed  and  superintended  the  whole  scheme ;  and  to  this  municipality 
is  due  the  entire  credit  of  having  a  water-supply  unequalled  in  any 
other  station  in  India,  on  the  hills  or  in  the  plains,  at  an  entire  cost  of 
Ks.  30,000,  or  about  3,000/.,  spn^ad  over  six  years. 

At  my  first  station  in  Orissa,  in  1855,  by  using  the  ordinary-  baked 
clay  rings,  I  sunk  new  wells  where  I  found  the  locality  of  the  old  ones 
defective  ;  and  when  I  came  to  the  Noith-Western  Provinces  in  the 
special  Sanitary  Department,  I  saw  from  some  c^ses  of  typhoid  fever  at 
Mussooree  the  absolute  necessity  of  a  good  water-supply,  and  that 
scheme  just  allude<l  to  was  the  outcome  of  these  cases  of  typhoid  fever. 
When  marching  through  the  first  sanitary  circle  in  1864,  I  saw  the  con- 
dition in  which  the  supply  of  drinking  water  for  the  troops  on  that  line  of 
march  and  for  the  weary  traveller  or  pilgrim  was  in  the  roadside  wells,  and 
in  those  in  the  encamping  grounds,  and  after  various  trials  and  experi- 
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meuts,  decided  on  one  which  seemed  cheap,  simple,  and  effective. 
When  the  railway  system  spreml  through  my  circle,  I  felt  that,  unless 
some  steps  were  taken,  the  water  at  the  railway  stations  would  prove  a 
serious  source  of  danger  to  the  public  health,  and  accordingly  I 
suggested  the  following  measures  for  remedying  the  defects  complained  of. 

First. — Roadside  wells.  In  my  circle  there  were  about  200  of  the 
"  cos  kooahs,"  or  two-mile  wells,  and  the  simple  plan  I  suggested  was 
to  let  out  these;  wells  to  the  cultivators  of  the  fields  near,  on  the  single 
condition  tliat  the  water,  before  it  passed  into  the  irrigation  channels, 
should  fill  a  trough  for  the  cattle,  and  also  admit  of  a  lotah  being  filled 
as  the  water  came  fresh  from  the  well.  Where  this  was  carried  out,  it 
answered  admirably,  and  cost  the  Government  nothing  ;  but  the  Sanitary 
Department  paid  no  attention  to  the  suggestion  at  the  time,  and  who 
can  tell  how  much  of  the  present  typhoid  prevalence  in  the  North- 
Western  Provinces  and  Oudh  is  due  to  this  indifference  ? 

Second. — Wells  in  encampiri^  grounds.  My  suggestions,  similar  to 
the  above,  were  carried  out  by  some  magistrates,  and  appetired  to  work 
so  well  that  one  wonders  how  the  system  was  not  universally  adopted. 
While  on  the  subject  of  water-supply  when  in  camp,  I  think  my 
experience  of  this  is  as  varied  and  extensive  as  that  of  most  medical 
officers,  and  perhaps  the  following  may  prove  useful.  As  a  rule,  when 
in  camp,  I  generally  obtained  my  drinking  water  from  an  irrigation 
well  at  a  distance  from  the  village,  preferring  this  to  the  water  from 
the  well  in  the  encampment.  From  these  irrigation  wells  the  water 
was  not  only  fresh  and  cool,  but  remarkably  free  from  impurities,  as 
these  are  drawn  into  the  large  bag  by  which  the  water  is  lifted,  and 
thus,  after  the  withdrawal  of  a  few  bags  of  water,  the  surface  impurities 
blown  into  the  well  were  removed.  Further,  in  these  wells  there  is  no 
layer  of  leaf-mould,  Jis  the  means  taken  to  keep  the  well  deep  enough 
for  irrigation  purposes  effectually  remove  this  injurious  deposit.  How- 
ever, as  a  nde,  except  I  was  quite  sure  of  toe  water,  I  invariably  boiled 
it,  and  cooled  and  re-aerated  it  by  pomnng  it  from  one  vessel  into 
another. 

Railway  Station  Wells. — ^When  we  think  how  largely  the  railways 
are  now  used,  not  only  for  travelling,  but  for  purposes  of  performing  a 
pilgrimage,  and  how  dependent  the  locked  in  passengers  are  on  the  water 
supplied  to  them  by  the  water-men  at  every  railway  station  in  India,  thanks 
to  the  wise  forethought  of  that  Solon  of  Indian  Viceroys,  the  late  Lord 
Dalhousie  the  importance  of  procuring  pure  water  and  of  securing  this 
purity  will  be  self-evident ;  but  if  I  may  judge  from  the  state  of  this  public 
water-supply  in  my  late  saniUiry  circle  nothing  could  be  more  disgraceful. 
True,  I  made  suggestions  on  this  subject,  but  they  were  unheeded,  and 
for  all  I  know  to  the  contrary  the  railway  station  wells  in  this  year's 
(1891)  "  Khoomb,"  or  twelfth  year  festival  at  Hurdwar,  may  be  in  the 
same  state  they  were  in  in  1879 ;  and  if  %vater  can  contain  in  suspension 
the  cholera  germs,  then  I  should  think  the  railway  wells  at  Saharanpur, 
Gazeabad,  Toondla,  and  Agra  have  much  to  answer  for.  My  suggestion 
was  to  cover  the  wells,  and  use  a  pump  on  them ;  or,  l)etter  still,  when 
the  water  was  l)eing  drawn  up  to  the  "  Williams  "  towers  of  defence  for 
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filling  the  ougines,  to  let  a  large  tank  be  filled,  and  two  taps  attached  ta 
this  will,  as  I  know,  meet  all  requirements,  and  overcome  all  <liffieulties 
about  cjKst**,  <fcc.,  as  I  proved  at  Mussooree. 

Cantonment  wells  should  have  no  trees  over-shadowing  them,  and 
should  have  thatch  covers,  as  all  these  wells  once  had  at  Meenit.  All 
wells  should  be  carefully  examined,  and  those  in  which  the  water  cannot 
be  kept  pun?  an<l  goo<i  should  be  closed.  The  wells  for  the  servants 
should  receive  the  same  attention  as  those  used  for  the  master,  as, 
without  doubt,  if  the  truth  were  known,  the  water  is  often  very 
indiscriminately  drawn  and  served  out.  The  locality  of  the  latrine 
should  l)e  more  carefully  selected  with  reference  to  the  serN-ants'  wells, 
and  the  Meerut  cantonment  is  a  verv  serious  offender  under  this  head. 

City  wells. — Favourite  wells,  such  as  the  "  Meeta  Kooah  "  at  Agra, 
should  be  carefully  protected,  and  a  pump  used  to  raise  the  water.  The 
"lotah,"  ill  its  first  dip  into  the  well  is  generally  verj'  dirty,  and,  in 
bringing  up  water  for  its  own  cleansing,  fouls  that  from  which  it  is 
drawn. 

There  is,  however,  in  nearly  every  Indian  well  one  grejit  source  of 
impurity  more  overlooked  than  anything  I  know  of,  and  that  is  what  I 
have  alluded  to  l)efore  as  the  leaf-mould  deposit  at  the  foot  of  the  wells. 
Now  this  deposit  is  the  very  substance  in  which  is  generated  the  germ 
which  is  credited  with  the  production  of  malarial  fever,  viz.,  the  product 
of  decomposing  veget4ition,  chiefly  of  leaives.  The  germs  in  this  deposit 
when  acted  on  by  a  tropicid  sun,  i>jiss  into  the  air  with  the  fluids  raised 
by  evaporation,  or,  as  in  this  aise,  when  suspended  in  the  water,  are 
taken  into  the  system,  when  the  water  of  wells  with  a  deep  layer  of  this 
deposit  is  used  for  drinking  pur|)oses.  To  anyone  who  has  watched  the 
cleaning  of  a  well  with  the  oliject  of  bringing  up  something  which 
may  have  fallen  into  it,  the  true  character  of  this  deposit  is  clearly 
evident ;  and  it  seems  to  me  that,  in  a  masonry  well  with  a  good  tube, 
every  drop  of  water  withdrawn  from  the  well  must  have  passed  through 
this  layer  of  leaf -mould,  and  in  its  passage  must  surely  bring  away  some 
of  the  maLirial  germs  present  in  this  decomposing  veget^ition.  In<Ieed, 
I  believe  that  of  the  two  great  trains  of  symptoms  in  true  malar  in  1  fever, 
one,  a  hot  dry  skin,  relieved  by  a  free  perspiration,  is  due  to  the  malarial 
lM)ison,  whatever  it  may  be,  having  been  inhaled ;  while  the  second,  a 
sensation  of  cold,  with  an  intense  desire  to  be  sick  but  inability  to 
vomit,  is  due  to  this  germ  having  been  taken  into  the  system  when 
suspended  in  water  which  has  been  drunk,  in  much  the  same  way  that 
the  tnun  of  symptoms  differ  in  spontiineous  and  in  inoculated  small-pox. 
In  spontaneous  small-pox  the  eruption  is,  in  many  cases,  present  not  only 
internally  on  the  various  mucous  membranes,  but  also  externally ;  this  is 
doubtless  due  to  the  inoculation  by  the  virus,  both  as  suspended  in  the 
air  and  breathed,  and  in  the  food  or  water  taken  into  the  stomsich.  Now, 
when  the  virus  is  scientifically  inoculated,  as  practised  till  lately  in  the 
HimaLiyas,  where  I  studied  it,  no  general  eruption  apjK?ars  at  all,  every- 
thing is  confined  to  the  site  of  the  small-pox  virus  insertion ;  on  the  other 
hand,  when  this  inoculation  is  carelessly,  or,  rather,  unscientifically 
practised,  and  small-pox  crusts  are  swallowed  as  pills  mixed  with  flour 
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and  coarse  sugar,  or  these  enists  in  a  very  fine  dry  powder  are  blown  into 
the  nostrils,  and  thus  inhaled,  then  the  most  serious  results  follow,  the 
mortality  is  very  high,  and  the  eruption  often  confluent. 

Now,  as  the  native  method  of  cleaning  a  well  is  not  only  expensive 
but  very  ineffective,  hearing  of  Bull's  dredger,  I  called  on  Mr.  Bull 
when  passing  through  Cawnpur  in  1879,  and  at  once  saw  that  his 
dredger  was  the  very  thing  I  wanted  to  remove  this  deposit  and  to 
work  down  to  jthe  clean  sand.  I  accordingly  ma<le  a  special  report  to 
the  GK)vernment  on  the  subject,  and  suggested  a  plan  by  which  a  Bull's 
dredger,  placed  on  wheels,  with  a  set  of  shears  for  working  it,  could  be 
used  in  a  group  of  stations,  and  transported  by  bullocks  or  horses  from 
one  station  to  another,  in  much  the  same  way  that  a  portable  engine  is 
made  available  in  this  country ;  but  no  notice  whatever  was  taken  of 
the  suggestion,  and  I  have  little  doubt  tliat  an  examination  of  the 
deposit  in  the  wells  in  most  Indian  cantonments,  and  particularly  at 
Lucknow,  would  reveal  conditions  of  insanitation  which  would  ndse  the 
question,  not  why  so  many  suffer  from  fever,  but  how  it  is  that  any 
escape. 

When  writing  on  the  subject  of  the  late  alarming  inci^ease  of  enteric 
fever  in  India,  I  found  on  inquiry  tliat  the  cost  of  a  Bull's  dredger, 
such  as  I  have  described,  would  be  in  India,  complet<i  with  derrick, 
windlass,  and  100  feet  of  cluiin,  suitable  for  conveyance  in  a  cart,  and 
capable  of  erection  in  15  minutes,  180  rupees. 

And  now  I  have  done,  and  in  conclusion  would  only  repeat  that 
ever}'thing  here  stated  or  suggested  is  to  be  found  in  my  official  sanitary 
reports  for  the  first  circle  North-West  Provinces,  extending  over  20 
years,  from  1864  ;  and  I  can  only  state  that,  as  regards  this  circle,  with 
its  large  military  cantonments  in  the  plains,  and  its  hill  sanatoria  in 
the  Himalayas,  the  conclusion  arrived  at  by  the  Sanitary  Department  in 
India,  and  in  this  country,  to  the  effect  that  the  value  of  the  European 
soldier's  life  has  greatly  increased,  owing  to  the  improved  sanitiition 
of  his  surroundings,  is  just  one  of  those  delusions  which,  like  a  pricked 
air-bag,  collapse  before  the  sharp  point  of  any  careful  inquiry. 

The  increased  value  of  the  soldier's  life  is  due  to  a  moral,  not  a 
physical  sanitation,  and  total  abstinence  and  \Xs  accompaniments  have 
had  more  to  do  with  this  than  all  the  sanitation  which  India  has  seen 
for  the  last  25  years.  Take,  for  instance,  the  sanitary  condition  of 
the  first  circle  as  regards  the  work  of  the  strictly  sanitary  depart- 
ment; it  was  worse  in  1884  than  it  was  in  1864,  as  I  am  prepared  to 
prove,  for  the  defects  of  1864  were  allowed  to  go  on  unheeded  and 
unremedied  till  1884,  when  a  wide-spreaxl  epidemic  of  typhoid  fever 
was  the  penalty  of  years  of  the  grossest  violation  of  the  first  principles 
of  sanitation  in  the  matter  of  the  water-supply ;  and  the  cases  of  typhoid 
fever  in  the  large  hill  sanatorium  of  Chuckrata  in  the  Himalayas,  and 
the  increasing  unhealthiness  of  Roorki,  Meerut,  Muttra,  and  Agra  are 
evidences  that  neglected  sanitation  in  the  point  of  water-supply  must 
bring  a  terrible  retribution. 
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DISCUSSION. 

Xons.  Xaignen  said  that  Mr.  Kiimmel  had  heen  asked  to  explain 
the  reason  for  the  sudden  rise  shown  in  his  diagram,  and  he  had  explained 
that  it  was  intended  to  represent  what  he  termed  a  sudden  explosion  of 
microbes,  owing  to  the  filter  having  been  oyerworked.    The  same  sort  of 
thing  had  happened  in  England  in  the  case  of  sand-filtration.     Berlin 
engineers  had  foand  that  sand  was  not  capable  of  arresting  a  microbie 
organism  until  it  was  ripe,  that  was,  in  fact,  not  nntil  a  sufficient  qoantitj 
of  sediment  had  been  deposited  on  the  fine  sand  to  form  a  filter  in  itself. 
What  would  become  of  the  microbie  organisms  that  had  passed  through 
that  thick  layer  of  sand  before  the  filter  became  ripe  ?    There  was  reallj 
plenty  of  room  for  them  to  remain  where  they  were,  and  they  would  never 
be  removed.    Therefore,  sand-filtration  was  open  to  great  question,  and 
they  bad  in  the  case  of  Hamburg  an  explanation  of  why,  at  one  particular 
moment,  sand-filtration  might  bring  about  the  evils  of  which  they  com- 
plained.   With  regard  to  boiling  water,  they  had  been  told  in  a  prex-ions 
discussion  that  water  might  be  considered  to  be  safe  if  it  was  boiled  at 
130^  C.  for  10  minutes  in  a  closed  vessel.    There  was  one  point  he  wished 
to  suggest,  and  that  was  that  the  longer  the  water  was  boiled,  the  more 
quickly  would  it  become  putrid.    Water  boiled  for  five  minutes  would 
become  putrid  in  three  days,  but  water  boiled  for  a  quarter-of-an-hour 
would  become  putrid  in  one  day.    He  wished  to  say  a  word  on  the  question 
as  to  what  was  to  be  done  under  the  present  emergency.     In  the  first 
place,  water  coming  from  the  best  of  sand-beds  was  a  little  coloured. 
This  colouring  was  due  to  fine  particles,  so  that  it  showed  that  the 
filtration  was  not  perfect.    But  water  contained  other  things,  and  they 
had  been  told  that,  besides  sediments  in  suspension,  there  was  also  organic 
matter  iu  solution.    In  some  waters  there  was  too  much  life.    For  the 
future  tbey  would  have  to  deal  with  water,  not  by  means  of  filters— which 
left  behind  things  which  might  1)0  a  source  of  danger — but  water  must  be 
treated  chemically.     He  would  tell  them  half  a  secret  which  would  not  bo 
a  BC'jret  next  year,  namely,  that  for  the  last  year  in  Paris  experiments  had 
been  made,  which  he  was  not  yet  authorised  to  divulge,  which  showed 
that  the  chemical  purification  of  water  entailed  a  bacteriological  purifica- 
tion.    He  could  not  divulge  it  at  present  because  it  was  necessary  to  find  out 
how  this  was  taking  place,  at  what  particular  point,  and  for  what  particular 
reasons  ;  but  the  fact  was  that  water  which  had  been  thus  chemically 
purified  had  not  a  living  germ  in  it.     He  had  seen  this  done  in  four  or  five 
laboratories  in  Paris,  and  it  was  found  that  the  water  was  completely 
sterile  if  j»ropprly  treated  by  chemistry.     The  re-agents  employed  were 
no  source  of  danger,  and  they  completely  precipitated  lime,  organic  matter, 
and  organisms.    He  believed  that  this  would  be  the  treatment  applied  to 
the  impure  water  of  the  future. 

Dr.  Simpson  (Calcutta)  said  the  last  speaker  on  the  subject  had  laid 
great  stress  on  the  purification  of  water ;  but  he  himself  looked  at  it  from 
a  difierent  point  of  view,  and  thought  they  should  see  that  the  water  was 
not  contaminated,  and  therefore  would  not  need  purification.  Dr.  Pringle 
had  told  them  the  condition  of  the  water-supply  in  India,  and  had  shown 
that  there  was  some  difficulty  in  keeping  that  water  pure,  especially  when 
the  water  was  collected  in  tanks.  Quite  recently,  some  of  the  gentlemen 
connected  with  the  Sanitary  Department  in  Bengal  had  got  over  that 
difficulty,  in  a  way,  by  using  tube  wells.    They  had  introduced  a  number 
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of  tabc  wells,  such  as  were  ased  in  the  Abyssinian  Expedition,  and  pat 
them  down  near  the  tanks,  and  in  that  way  were  enabled  to  obtain  pure 
water.  He  quite  agreed  with  Dr.  Priugle  that  the  sanitary  condition  of 
India  in  regard  to  the  water-supply  was  the  most  pressing  need.  He  had 
had  an  illustration  of  that  last  February,  when,  owing  to  a  very  large 
festival  where  the  people  collected  on  the  Ganges  for  bathing  purposes, 
outbreaks  of  cholera  had  taken  place.  When  those  pilgrims  went  home 
they  took  the  cholera  to  their  villages ;  and,  following  them  up,  he  had 
inquired  into  the  matter,  and  found  that  wherever  pilgrims  went  and 
polluted  the  water-supplies  (which  they  did  so  easily,  as  Dr.  Pringle  had 
told  them),  there  cholera  broke  out,  so  that  there  were  epidemics  all  over 
the  country,  which  he  attributed  entirely  to  the  water-supply.  In  nnother 
Section  he  had  mentioned  what  had  occurred  in  Calcutta  on  the  inti*oduc- 
tion  of  the  water-supply,  and  he  thought  it  was  a  fact  worth  repeating. 
In  Calcutta  the  water-supply  was  introduced  at  the  end  of  1869.  In  the 
five  years  pi ior  to  that  date  there  were  21,000  deaths  from  cholera;  in 
the  five  years  after  the  water-supply  was  introduced,  there  were  5,000 
deaths.  Now,  the  supply  at  first  was  a  street  supply — standposts  were 
introduced  at  certain  distances  along  the  streets  and  lanes.  The  people 
soon  began  t9  see  the  value  of  water,  and  were  clamorous  for  the  intro- 
duction of  that  water-supply  into  their  houses.  A  number  of  house 
connexions  were  made,  and  the  consequence  was  that  in  a  very  short  time 
the  street  supply,  instead  of  being  constant,  became  intermittent.  The 
cholera  death-rate  immediately  ran  up,  and  in  the  next  five  years,  instead 
of  an  average  of  1 ,100  deaths  a  year,  the  average  was  1,400.  That  matter 
was  not  remedied ;  a  great  deal  of  controversy  went  on,  and  another  five 
years  passed  away  without  any  remedy.  The  consequence  was  that  more 
house  connexions  were  made,  the  water  was  allowed  to  go  to  waste,  and 
in  certain  sections  became  so  scarce  that  it  was  almost  impossible  to  get 
any.  The  result  in  those  five  years  was  that  the  deaths  from  cholera 
further  rose  from  1,400  to  an  annual  average  of  1,800.  Then  a  partial 
remedy  came  in,  more  water  was  brought,  bat  it  was  not  so  well  dis- 
tributed imtil  the  last  year  of  the  last  quinquennium.  The  intermittency 
was  not  done  away  with,  but  the  supply  was  better.  The  cholera  death- 
rate  immediately  ran  down  again  to  1,400.  During  the  past  two  years 
the  supply,  though  still  intermittent,  had  been  very  much  improved,  and 
the  cholera  mortality  had  fallen  to  1,000.  After  his  experience  in  India, 
from  the  inquiry  into  local  outbreaks  and  from  the  knowledge  of  what 
had  occurred  as  the  result  of  sanitary  measures  in  regard  to  water-supply, 
he  was  convinced  that  once  Calcutta,  which  was  called  the  home  of  cholera, 
had  a  constant  water-supply  as  well  distributed  as  in  some  of  the  English 
towns,  there  would  bo  no  cholera  excepting  that  which  was  imported 
from  the  villages,  From  that  illustration  they  would  see  the  importance 
of  the  water-supply  to  villages.  Ninety-five  per  cent,  of  the  population 
of  India  lived  in  villages,  and  it  was  really  in  the  villages  that  so  much- 
ill -health  occurred.  He  had  mentioned  cholera  simply  because  it  fur- 
nished a  good  illustration  ;  but  he  was  convinced  that  much  of  the  fevers, 
of  which  they  had  probably  heard,  were  due  to  the  condition  of  the  water 
that  was  drunk.  India  was  such  an  immense  country,  and  the  people  were 
so  poor,  that  they  could  not  have  very  large  drainage  works,  but  they 
could  introduce  a  proper  water-supply  ;  there  was  no  doubt  of  that,  and 
he  was  sure  some  system  of  drainage  could  be  devised  by  the  eminent 
engineers  who  had  to  do  with  sanitary  science,  which  would  be  of  an 
inexpensive  nature,  and  would  meet  the  requirements  of  the  country. 
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\  Biniiie  said  he  thought  thej  moBt  feel  very  mach  indebted  to 
Dr.  Friiigle  and  Dr.  Simpson  for  the  remarks  which  had  fallen  from  them 
on  the  subject  of  water-supply  in  India.  That  was  a  matter  about  whidi 
he  had  some  little  experience,  and  in  which  he  could  corroborate  reiy 
fully  all  the  statements  of  those  gentlemen.  The  great  bulk  of  India  waa 
without  a  water-supply  in  the  sense  in  which  they  now  used  the  words. 
Nothing  could  be  more  filthy  or  disgusting  than  the  ordinary  Tillage  well, 
and  it  behoved  them  to  do  what  they  could  to  improve  the  water-supply 
in  that  country.  Of  couse,  in  the  large  towns  and  municipalities  they  had 
to  a  certain  extent  an  tmlimited  amount  of  water.  Calcutta,  as  they  had 
heard,  was  doing  its  best ;  Bombay  was  certainly  far  in  advance  of  all 
the  other  towns  in  India,  for  not  only  was  it  getting  a  larger  water-supply 
than  any  other  town,  but  it  was  getting  water  from  an  undoubtedly  pure 
and  uncontaminated  source,  and  from  uncultivated  and,  he  believed, 
unculturable  areas.  The  importance  of  this  they  had  seen  in  the  paper 
on  Altona.  That  town  derived  its  water-supply  from  a  river  at  a  point 
below  that  at  which  sewage  was  discharged  into  it.  They  saw  from  the 
diagram  that  in  that  particular  case  the  people  drank  the  water  with 
perfect  impunity  and  immunity  as  regarded  that  particular  outbreak  of 
disease.  At  a  certain  period — in  the  month  of  Febraary  1891^— that  disease 
increased  at  a  great  rate.  They  saw  also  that  about  the  same  time,  or 
rather,  in  the  previous  month  of  January,  the  filters  gave  indication  of  a 
very  sudden  rise  in  the  number  of  microbes  detected.  Going  back  another 
month,  they  saw  that  the  month  of  December  was  one  in  which  there  had 
been  little  rainfall.  Putting  those  things  together,  he  thought  they 
confirmed  a  remark  he  made  the  other  day,  that  they  might  for  a  long 
time  continue  to  drink  comparatively  clean  and  healthy  sewage,  but  the 
time  would  sooner  or  later  arrive  when  epidemics  of  that  kind  would 
break  out.  It  was  most  instructive  to  have  such  facts  brought  before 
their  notice  in  the  very  clear  way  that  the  diagrams  did,  and  they  had 
seen  what  had  been  noticed  in  other  places,  that  sand-filtration  was  not  a 
perfect  protection  against  those  diseases. 

Herr  Kummel  said  he  did  not  see  how  the  filter  could  be  overworked, 
but  he  had  said  in  his  paper,  and  repeated  it  now,  that  it  was  pos8i1)le  that 
there  existed  some  relation  between  the  working  days  of  the  filter  and  the 
number  of  microbes.  The  other  things  which  had  been  mentioned  were 
all  to  be  read  in  his  paper,  but  he  wished  to  say  that  Mr.  Binnie's  remarks 
were  right. 


Apercus  sur  rAssainissement  du  Sous-sol  des  Villes. 

BY 

Senor  Don  Pedro  Garcia  Faria. 
♦•♦♦^ 

Panni  les  lois  qui  regissent  tout  ce  qui  a  et^  cree,  une  des  plus 
notables  est  certainement  la  relative  a  la  circulation  continue  de  la 
mati^re,  laquelle  se  pr^sente  k  nous  sous  divers  aspects,  selon  la  phase 
que  nous  observons  du  cycle  ferme  oii  celle-ci  ^volutionne. 

Cette  loi  a  re9u  de  tr^s  importantes  applications  depuis  le  Congrds 
International  de  Bruxelles  de  1856  ou  Mr.  Ward  la  formula  par  cet 
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aphorisme  :  "  Circulation  or  stagnation,"  formule  savante  dont  Tappli- 
cation  reuferme  le  syst^me  complet  de  rassainissement  des  villes.  Les 
eaux  de  pluie  penetrant  dans  le  fond  bas  des  terres  et,  <le  U,  on  les 
achemine  vers  les  grandes  cites,  et  servent  k  Tapprovisionnement,  en 
leur  assignant  les  divers  services  qu'elles  sont  apj^elees  a  rendre ; 
d^generant  bientdt  en  dejections  urbaines  extremement  toxiques,  il 
faut  en  faciliter  I'eloignement  par  des  moyens  naturels  ou  artificiels, 
obligeant  ces  substances  putrides  a  se  purifier  par  Taction  filtrant«  et 
regeneratrice  du  sol,  de  I'oxig^ne  de  Tair,  et  des  vegetaux,  dont  Teffort 
contribue  a  transformer  ces  substances  en  d'autres  inertes  qui,  plus  tard, 
devenues  assimilables  k  Thomme,  serviront  a  son  alimentation. 

La  meme  circulation  s'etablit  au  sujet  de  Fair,  dont  la  regeneration 
par  rapport  a  Fair  vicie  s'accomplit  d'une  mani^re  analogue,  et  en 
general  on  pent  dire  que  la  oh  la  \*ie  existe,  on  observe  la  transformation 
de  la  matiere. 

Les  procedes  employes  a  I'assainisseoient  des  villes  varient  selon 
rimportance  qu'out  ces  villes.  Dans  les  petites.  Taction  regeneratrice 
des  agents  naturels,  est  reellement  efficace,  tandis,  qu*au  contraire,  dans 
les  grandes  cites,  cette  action  est  si  faible  qu'elle  est  insuffisante  pour 
combattre  les  multiples  causes  d'infection  qui  se  pr^sentent. 

La  formation  des  villages  a  lieu  generalement  par  Tagroupation 
de  demeures  plus  ou  moins  distantes  entr'elles,  qui  reclament  la 
construction  de  nouvelles  habitations,  et  c'est  alors  que  se  forment  des 
rues  rudimentaires,  comme  rudimentaires  sont  aussi  les  services  qui 
s'etablissent  en  elles.  Ainsi  dans  la  plupart  des  hameaux,  les  rues  sont 
de  v^ritiibles  torrents  qui  deviennent  le  r^ptacle  dos  eaux  do  pluie  et 
des  eaux  sales,  m^me  das  ordures  de  toutes  sortes ;  mais  par  cela  mSme 
pretant  plusieurs  services,  ceux,  en  effet,  d'expulser  les  eaux  excedentes 
et  les  excreta  du  village. 

Les  residus  qu*il  convient  d'enlever  le  plus  promptemont  possible 
sont  les  mati^res  fecales,  les  plus  toxiques  pour  Thomme,  et  pour  que 
leur  evacuation  soit  rapide,  il  importe  d'etablir  des  canalisations  qui 
les  transportent  avec  celerite  en  des  lieux  n'offrant  aucun  peril  h  la 
sante  publicpie ;  il  comiendrait  aussi  evacuer  en  elles  toutes  les  eaux 
contenant  des  mati^res  organiques,  en  uu  mot,  tout  ce  qui  est  susceptible 
de  decomposition  et  qui  pent  etre  emporte  par  la  vehiculation  aqueuse. 
En  faisant  cela,  il  faut  rendre  convexe  le  profil  transversal  des  rues, 
car  les  egouts  sont  destines  a  remplacer  le  lit  du  torrent  trace  dans  les 
rues  rudimentaires ;  par  lui  la  chaussee  se  perfectionne,  et  de  naturelles 
separations  s'etablissent  entre  la  circulation  pedestre,  la  roulante  et  la 
ferree,  qui  peuvent  encore  s'executer  souterraiment,  ainsi  qu'y  ^tablir  les 
canalisations  et  les  tuyaux  de  distribution. 

L'aAsainissement  des  villes  de  pen  de  ressources ;  celles  d'exigue 
population,  et,  enfin,  celles  dont  les  conditions  topographiques  ne 
comportent  point  Tinstallation  de  galeries  o^  Thomme  puisse  p^n^trer, 
s'obtient  par  le  syst^me  tubulaire  forme  par  des  conduits  cylindriques, 
en  gres,  eprouv6s  sous  10  atmospheres,  et  rendus  ainsi  inattaquables 
aux  eaux  sales  et  industrielles,  dont  Tevacuation  a  lieu  jmr  ces 
conduits. 
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Le  rcM'ftu  sera  nettove  nu  moven  d'ondes  recneillies  dans  des 
resen'oirs  a  (H^lmppeen  automat iciues,  fixees  a  la  tete  de  chaque  tuTso 
et  seinblablos  a  cH»He8  que  Ton  einploie  pour  le  nettoyage  <les  egoots. 
En  cas  cl'obstniction  des  tuvaux  alimentaires  des  reser\*oirs,  ou  que 
robstruetion  <hi  dniin  fut  dificil  a  Mter,  le  nettoyage  ^^♦*  pratiqueim 
alors  an  luoyen  de  baguettes  flexibles  intro<luites  dans  le  drain  principal 
par  le  wK'ours  de  trois  autres  tuvaux  mis  en  communication  avee  lui, 
les<|uels  emergent  du  fond  des  ouvertures  ou  puits  d'inspection  et  dont 
I'equidistanee  est  un  \^\\  moin<lre  que  le  double  de  la  longueur  de  la 
baguette. 

Les  unions  des  conduits  entr'eux  se  realisent  au  moven  de  eourbes 
k  raccordement  tangentiel,  evitant  toujours  les  unions  anguleuses,  les 
parties  entrantes  ou  sortantes  qui  pen  vent  motiver  des  ol)stmctions  et 
des  dep6ts  de  substances  putri<les. 

Dans  l<*s  villes  oQ  les  conditions  different  <le  celles  plus  liaut  enoncees, 
I'adoption  <i'un  reseau  souttTmin  d'egouts  est  conseciuemment  preferable, 
car  il  prete  ainsi  tons  les  servici»s  incoinino<les,  insalubres  ou  periUeux 
possibles,  dont  il  convient  de  delmrrasser  les  rues  et  rhabitation  de  la 
gent  urbaine. 

La  canalistition,  qui  doit  obeir  a  un  plan  general,  doit  etre  de  plu« 
impermeable,  et  i)ermettre  la  sqrtie  rapide  <le  toutes  les  eaux  et  bien 
avant  que  la  decomposition  putride  ne  se  soit  initiee  en  elles. 

Les  materiaux  employes  en  a?uvre  <ioivent  r^sister  a  Thumidit^ 
oxig6nee  et  aux  charges  (ju'ils  sont  appdes  a  supjwrter;  et  cenx 
employes  comme  les  revetements,  Stre  completement  inattaquables  par 
les  eaux  qui  sur  eux  courent ;  ils  doivent  ^tre  bien  lisses,  et,  s'il  est 
possible,  polis,  afin  d'eviter  ainsi  Tadli^rencc  des  matieres  putrides  et 
augmenter  en  meme  temps  la  velocite  des  eaux  sales. 

L(»s  sei'tions  tnnisversids  <les  gideries  doivent  presenter  des  formes 
arrondies ;  les  formes  de  Tovale  convenant  en  general  aux  egouts  de 
petites  dimensions  qu'un  faible  volume  d'eau  pircourt,  car  alors  Teau 
acqu^rant  une  suffisante  hauteur  augmente  jiar  cela  meme  la  velocite 
de  la  nappe  liquide ;  dans  les  autres  cas  il  est  bon  de  rec»ourir  aux  formes 
circulaires  et  semi-circulaires  qui,  a  p<^*rim^tre  egal,  ont  une  plus  grande 
aire;  d'ailleurs  jxjur  que  Thomme  puisse  les  pareourir  et  qu'elles 
rendent  les  divers  ser\ices  qu'on  attend  d'elles,  leurs  dimensions  ne 
doivent  pas  etre  moindres  de  1.60  mts.  en  hauteur  et  0.80  mts.  en 
largeur,  dimensions  qui  doivent  aller  en  augmentant  des  les  dernieres 
ramifications,  jusqu'^  la  zone  inferieure  ou  s'accumule  un  plus  grand 
volume  d*(»au ;  les  augmentations  de  sections  seront  toujours  rendues 
insensibles. 

Les  unions  des  branchements  avec  les  galeries  et  de  ces  gideries 
cntr'elles,  doivent  se  faire  au  moyen  de  eourbes  tangent ielles  dont  le 
rayon  soit  de  vingt  fois  superieur  que  la  largeur  du  radier;  les 
penetrations  des  difFerentes  parties  d'egouts  s'obtiennent  en  prolongean 
leurs  surfaces  jusqu'a  leur  respective  rencontre,  disposant  des  arcs  sur 
lesquels  reposent  les  voiites ;  quelquefois  on  construit  une  seule  voAte 
en  la  zone  d' union,  et  cette  voiite,  (\\\\  cou\Te  les  galeries  qui  s'unissent 
prend  la  forme  d'entonoir  qui  oblige  d'etablir  une  cheminee  de  ventila- 
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tion  on  sa  partie  haute  afin  d'eviter  que  Fair  infecte  s'accumule  (»n  elle ; 
cette  solution  ne  saurait  ^tre  prodiguee  car  etaut  tres  couteuse,  elle  est 
aussi  plus  difficile  a  constniire  que  la  prec^dente. 

Le^s  sections  des  galeries  devront  etre  ^tudiees  de  mani^re  que 
chacune  de  ses  jmrties  repondent.  a  de  determines  services;  ainsi  on 
calculera  la  cunette  de  fa9on  a  suffire  a  Tevasion  de  toutes  les  eaux 
sales ;  la  totalite  de  la  section  sera  suffisante  a  revacuation  des  eaux 
de  plui(i ;  sur  les  aretes  de  la  cunette,  c'est-a-dire  au  l)ord  de  la 
banquette  ou  bieu  sur  celle-ci,  on  emp6trera  les  rails  ou  courront  les 
vagonnets  destines  au  transport  des  residus  solides,  et  sous  la  voute  on 
amenagera  les  tuyaux  et  les  conduits  de  distribution  d*eaux  et  des  divers 
fluides. 

Pour  pouvoir  faire  le  calcul  de  la  section  totale  des  egouts  des 
multiples  rues  d'une  ville,  on  doit  examiner  en  cette  derniere  les 
liassius  affluents  a  chacun  de*  talwegs,  en  tenant  compt<»  que  ces  talwegs 
sonti  determines  par  la  topographic  du  terrain  d'asseoiment ;  par 
Turbanisation  etablie  deja,  et  ^mr  les  points  ou  zones  oxH  so  practique 
le  devcrsement  des  eaux.  Le  cube  d'eaux  (jui  afflue  aux  logouts  est  de 
trois  categories  distinctes ;  de  pluie ;  d'industrie ;  et  les  eaux  sides, 
considerant  comme  telles  celles  excodents  de  Tarrosement,  lavage  et 
autres  usages.  Pour  fixer  le  debit  correspondant  aux  eaux  de  pluie  de 
chaque  galerie,  il  faut  connaitre  Faire  de  la  region  affluente  en  un  iK)int 
de  cette  derniere  ;  la  hauteur  d'eau  tombee  dans  le^s  grandes  averses  et 
leur  durce,  tlocuments  qui  doivent  se  d^duire  de  la  Metereologie  locale 
de  la  ville  a  laquelle  on  destine  le  projet ;  on  doit  encore  tenir  en 
compte  que  Teau  met  a  se  reunir  dans  les  Egouts  le  double  ou  le  triple 
du  temps  qu'elle  met  a  sa  tombee,  et  que,  non  pliLs,  toute  cette  pluie 
arrive  au  reseau  souterrain,  car  il  se  perd  par  evaporation,  filtnition, 
imbibition,  le  tiers  ou  la  moitie  de  cette  pluie,  proportion  que  croit  avec 
la  permeabilite  des  pavages  et  du  terrain.  Au  volume  d'eau  de  pluie 
il  faut  ajouter  celui  des  eaux  sales,  et  de  celles  qui  excedent,  dont  la 
(piantite  est  variable  selon  la  densite  des  habitants  jmr  hectare  et  selon 
la  dotation  par  jour  et  par  person  ne,  pouvant  considerer  aussi  que  la 
moitie  ou  les  deux  tiers  de  la  dotation  qui  correspond  aux  habit-ants 
(pii  s'en  servent,  arrivent  a  I'egout,  les  pertes  ^t^int  toujours  plus  j)etites 
a  mesure  que  la  dotation  est  grande.  En  resume,  il  faut  aussi  tenir  en 
compte  la  dotation  relative  aux  eaux  industrielle^s  dont  la  (pinntite  et 
regime  sont  encore  plus  variables,  paroequ'elles  dependent  de  la  situation 
et  nature  des  etablissements  industriels  de  la  cite  ;  il  est  par  consec^uent 
necessaire  de  calculer  dans  chaque  region  la  proportion  relative  a  cette 
cause,  et,  (faite  la  somme  des  trois  affluences  correspondant  a  Theetare 
du  terrain  et  multipliant  cette  somme  par  le  nombre  d'he(*tar(»s  de  la 
region  dont  le  talweg  forme  la  galerie,)  on  obtient  le  debit  Q,  soit  le 
volume  auquel  il  faut  donner  jwissage ;  connaissant  de  plus  la  pcnte 
du  radicT  J  et  le  rayon  moyen  K  du  type  de  section  qui  s'adopte  et  la 
valeur  (jui  correspond  au  coefficient  a  selon  I'adh^rence  de  Teau  par 
rapj)ort  au  revetements  qui  pent  se  considerer  egal  a  52  si  le  revetement 
est  bien  lisse ; 
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On  [K'Ut  alc»n<  fairt*  rapplicatioii  des  formules  oonniies  : 

y  =^  a  iv/R  J  ;  Q  =  -^  V,  (icHlulsant  de  la  premiere  la  velodte 
inovoniic  V,  et  do  bi  seconde  I'aire  -^  necessaire  an  d^versement,  on 
rwhcTcho  ]mrTui  \e»  sections  ndopteeis  celle  dont  I'aire  libre  ait  eette 
\-aleur  coinine  niinimnin. 

Qiiiint  a  la  >ite8.se  des  etuix  sales,  ii  importe  que  ee  .soit  1*  plus 
forte  |K>ssible  et  pour  ce  motif  la  cunette  doit  se  construire  de  formes 
circulaires  <lan8  lesquelles  R  aequiert  la  valeur  maxima  et  Ik'  surface 
interienre  «le  celle-oi  doit  etre  iMirfaitement  lisse  et,  s'il  est  possible, 
polie  avoc  soin,  car  alors  augmente  la  valeur  de  a,  et  par  tant  celui  de  V ; 
le  memo  resultat  s'obtient  en  augmentant  la  pente  J  qui  a  ses  limited 
determinces  i>ar  les  pentes  memos  de  la  rue,  pentes  qui  dans  les  parties 
liaKses  des  villes  sont  generalement  fort  reiluites.  La  ^lente  minima 
admissible  i)our  un  r^seau,  d'egouts  depend  du  volume  d'eau  affluant  a 
ce  reseau,  diminuant  celui-ci  en  raison  egale  <les  autres  circonstance>, 
a  mosure  (pie  Taiitre  augmente ;  (•ei>endant*pour  ne  pas  exigcr  de  grand's 
volumes  d'eau  ou  moyens  speciaux  de  netto}'age,  il  ne  convient  pas 
d'admettro  de  i)entes  minimas  tr^s  jietites;  la  limite  de  0  •  001  est  tres 
acceptable,  bieu  que,  parfois,  de  grandes  villes  ont  etc  en  l^essoin  d'en 
a<lmettro  do  plus  i)etites,  pour  Texigor  ainsi  la  topographic  du  terrain. 

Quant  a  la  limite  minimum  de  la  >itesse,  ou  doit  tenir  en  compte, 
que,  dans  aucun  cas,  elle  doive  jamais  descendre  de  la  udcessaire  a 
I'entniinement  de  toutes  les  substances  putridos  apportees  par  les  eaux, 
pouvant  fixer  cette  limite  de  velocite  en  soixante  dix  metres  par  seconde, 
au  ais  de  n'admettre  aucuns  solides  trop  denses  ou  volumineux, 
laquelle  au  contraire  on  augmentera  si  Ton  doit  donner  acc^s  a  ces 
derniers. 

Obeissant  aux  principes  exposes  plus  baut,  il  se  d6duit,  comnie 
constMjuonce  logique,  qu'il  convient  d'extraire  toutes  les  ordiu-es  des 
maisons  et  des  rues  par  Tinterieur  des  egouts,  bien  qu'il  faiUe  les  doter 
de  moyens  ad  hoc  que  ijormettent  de  pratiquer  avec  efficacite  ce  nou\'eau 
service ;  si  le  courant  d'eau  des  egouts  etait  continue,  s'il  ctait  suffisant 
a  eiitrainer  les  ordures,  qui  sont  moins  denses  que  I'eau,  par  la  flottaison, 
il  est  clair  qu'on  pourrait  adopter  ce  syst^me ;  imiis  il  est  si  difficile  de 
reunir  toutes  les  circonstances,  qu'il  est  preferable,  en  g^nend,  d'extraire 
les  ordures  au  moyen  de  vagonnots  leg^rement  perfores  dans  leiir 
fond. 

A  cet  effet,  il  faut  disposer  les  rails  empotres  sur  les  aretes  de  la 
cunette,  c'ost-a-dire  a  la  naissance  de  la  banquette  ou  snr  oelle-li,  et 
de  fa^on  a  ce  que  la  marcbc  des  vagonnets  soit  rendue  facile  d^  les 
derni^res  ramifications  jusqu'A  I'emissaire,  et  \'ice-versa ;  les  ordures  se 
jetteront  ilans  les  vagonnets  des  les  dep6ts  souterrains  qui  fonctionneront 
par  un  m^canisme  tr^s  simple  et  qui  ne  devront  point  ressauter  sur  la 
voie  publique ;  ils  s*ou\Tiront  automatiquement  au  moment  de  jeter  les 
ordures,  sans  pouvoir,  dans  aucun  cas  rester  ouverts. 

Les  dep6t8  d'ordures  auront  des  formes  arrondies  et  seront  exempts 
d'aretes  et  d'angles  rentrants;  et  dans  I'int^rieur  on  construira  les 
bouches  d'^gout  semi-circulaires,  qui  doivent  donner  I'entr^  aux  eaux 
de  pluie  et  qu'on  pourra  visiter  et  nettoyer  facilement ;  tons  ces  ouvrages 
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serout  revetus  interieurement  d'un  materiel  resistant  et  parfaiteineiit 
liss^,  empecliant  ainsi  toute  mlherence  des  ordures,  et  on  los  nettoyera 
joumellement  avec  une  forte  quantite  d'eau,  mais  seulement  apr^s  en 
avoir  extrait  les  ordures. 

Le  transport  des  residus  solides  s'etant  opere  par  la  manccuvre  des 
vagonnets,  comme  aussi  eeux  des  cunettes  des  galeries.  par  le  moyen  des 
vannes  que  ce  ^-agonnets  portent  avec  eux,  il  faudra  prendre  eertaines 
precautions  pour  eviter  les  effets  d'une  grande  agglomeration  d'eau,  et 
pour  la  prevenir,  on  doit  disposer  d'un  r^seau  telephonicjue  et  de  timbres 
d'avis  qui  transmettront  les  ordres  au  service,  et,  entr'autres,  ceux 
necessaires  a  conduire  les  vagonnets  hors  des  ^gouts,  ou  bien  aux  parties 
^levees  de  ceux-ci,  ainsi  qu'nux  galeries  de  refuge  qui  se  construiraient. 

L'illumination  des  galeries  doit  ^tre  eleetrique  pour  plusieurs 
raisous,  et,  entr'autres,  celles  xl'eviter  par  ce  nioyen  les  explosions  du 
gaz  d'eclairage,  ouvrant  le  courant  eleetrique  la  seulement  ou  ce  fiuide 
devra  preter  les  services  qui  lui  incoml>ent.  La  l>onne  exploitiition  du 
reseau  reclame  qu'on  signale  avec  c^larte  les  galeries  par  des  ecriteaux 
qui  empecbent  de  les  confondre  entr'elles,  consignant  sur  ces  plaques 
toutes  les  indications  de  longueur,  i)entes  et  sections  qui  peuvent 
interesser. 

On  etablira  une  ventilation  si  complete  (ju'en  aucune  part  Pair  ne 
poiu*ra  se  detenir  ou  se  vicier,  et  Ton  recourra  pour  cela  faire,  aux 
ouvertures  des  bouclies  <les  egouts,  aux  regards,  aux  d6pc^ts  amennges 
pour  les  ordures  et  surtoiit  aux  tuyaux  de  descente  des  eaux  de  pluie ; 
enfin  tons  les  conduits  port  trout  directement  Fair  sature  des  egouts  aux 
coucbes  atniospberiques  superieures,  au-dessus  des  toitures.  8i  en  un 
point  (iuelconcjue,  ou  pour  des  circonstances  except  ion  ii(41es,  les  moyeiis 
indiques  ue  sufRsaient  pas,  on  recourra  a  Teniploi  de  cbeniini'es 
d'aspiration  ou  a  d'autres  moyens  artiiiciels  dont  Temploi  doit  se 
restreindre  autant  que  possible. 

L'assainissement  du  sous-sol  des  villes  reijuiert  que  les  conduits 
priv^s  de  descente  des  emix  de  pluie  des  latrines,  de  cuisine,  et  de 
lavage  qui  sont  des  ramifications  de  la  canalisation  publicpie,  reuniss(»nt 
telles  conditions,  que  jamais,  ni  sous  aucun  pretexte,  se  detiennent  en 
eux  les  niatieres  putrides,  et  i)our  obtenir  ce  resultat,  il  faut  disposer 
les  tuyaux  doii  maisons  de  fa9on  a  ce  ([ue  Tevacuation  de  tons  les 
residus  s'opere  avec  promptitude  et  mpidement,  par  des  deversoirs 
expeditifs,  et  les  sipbons  qui  se  pbvcent  a  leur  naissance  pour  incom- 
muniquer  la  maison  et  le  conduit  priv^,  evitant  ainsi  a  ces  maisons  les 
consequences  facbeuses  que  les  imj)ei'fections  du  reseau  pourraient  leur 
causer.     Les  tuvaux   seront  droits  et  faciles  u   examiner ;  ils  auront  le 
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diametre  strictement  necessaire  (jue  reclanient  les  services  qu'ils  doivent 
rendre ;  ils  seront  exempts  de  parties  rentrantes  ou  saillantes,  seront 
construits  en  gres,  plomb  ou  en  d'autres  materiaux  resistants  et 
inattaqualjles  aux  eaux  sales  et  aux  agents  atniospberiques. 

Tons  les  tuyaux  de  descente  devront  se  prolonger  de  2.00  metres 
au-dessus  des  toits  afin  que  les  geimes  qui  ascensionnent  par  leur 
secours,  attoignent  la  partie  baute  de  Taitmospbere  et  s'<>xid(»nt  et 
mineralisent  les  matieres  organisees. 
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Dans  1ft  partie  inferieiirp,  les  unions  des  tuyaux  de  descente  avec 
les  ejiouts  Horont  faites  sans  ni»ourir  a  Tintennediaire  d*un  siphon 
quelconcjue,  qui  ponrra  se  tolcn^r  s<Milement  <lans  lt»s  cas  oil  les  egouts 
ne  reuninu«»nt  jws  les  conditions  <lefinitiv*»s  qui  on  assure  rioimunite. 

Pour  favoriser  ranielionition  <le  la  sante  publique  dans  Iteaucoup 
de  grandes  riti's,  on  ne  doit  iMis  compter  seulement  sur  T^vacuation  dee 
eaux  dc  i»lui<»,  sales  et  <rindustries,  car  les  fluctuations  de  la  coucfae 
aqucuse  eouterraine  originent  des  decomix)Mitions  putrides  sur  les 
matieres  organiques  qui  penetrent  dans  le  sous-sol;  pour  dejoner  es 
inconvenients  que  produit  cette  cause,  on  recourt  au  drainage  permeable, 
lequol  deverst*  sou  conteiiu  en  des  endroits  des  egouts  appropries  a 
Teffet ;  cette  caimlisatioii  ])eut-etre  etablie  jmr  des  tuyaux  de  terre  cuite 
j)()r<'us4',  sans  lt»  si^cours  d'aucun  materiel  en  ses  unions,  le  tout  place 
dans  h\  dinn'tion  et  av(»c  la  ^MMite  rationnelle  qui  lui  correspond. 

Les  diiiins  peuvent  so  placer  dans  le  fon<l  meme  de  la  trancbee 
prei>iir('(»  a  recevoir  le  res4»«u  des  egouts,  et  jjar  ce  moyen  on  rdalisera 
a\Tc  une  grande  eeononiie,  Tabaissement  de  la  couelie  d't^au  souterraiue 
ainsi  <|iie  la  neutndisation  <les  matieivs  putri<les  et  toxiques  (pii  auraient 
penetrc  dans  le  sous  sol. 

CVst  <laiis  rinterieur  de  la  cjinalisation  sout«Tniiiie  et  specialement 
sous  la  vofite  (jn'on  plncc*  tons  les  tuyaux  «l(»s  conduits  clVau  et  des 
fluides  qui  doivent  etre  distribues  dans  la  ville,  faisant  en  sorte  que  le 
cote  destine  au  i)assHge  des  prej>ost's  aux  ilivers  ser\*ices,  reste 
eiitierement  libre,  atin  d'eviter  les  contusions  et  les  accidents  qui 
ix>urraient  survenir  ii  ees  gens.  Qimnt  au  nuMie  de  praticjuer  les  prises 
j)our  les  etal)liss4Mnents  prives,  on  simplifie  consideiivblenient  bi  chose 
en  se  scMvnnt  (rune  galerie  on  bmncbenient  inconinuniiquee  avec  T^gout, 
la  nienie  que  celli*  qui  contient  les  tuyaux  de  descente  des  eaux  tie 
toutes  esi)e('es. 

Quand  les  eaux  Sides  iirrivent  au  i)oiiit  int'erieur  de  la  <*analisation, 
il  s<'  pent  (|u*en  ce  point  inenie  eoinnieiiee  reniissiure  (pii  doit  contluire 
ces  eaux  sides  en  uii  lieu  designc  pour  leiir  dejmration,  ou  bien  em*ore 
qu'il  soit  necessain*  (rus«»r  du  nioyeu  d'une  elevation ;  en  ce  <»as  des 
ninvliiiies  font  fonetioiiner  des  ponqK's  cpii  portent  les  eaux  a  I'endroit 
qui  leur  est  destine. 

Sur  c(»  sujet  nous  ne  pouvons  aussi  que  faire  des  indications 
genendes,  ear  plusieurs  villes  sont  entources  de  Imutes  niontngnes,  sans 
•aucuns  champs  dans  leur  voisinage,  et  alors  il  fnut  laneer  les  eaux  a 
la  nier  ou  rei'ourir  aux  moveiis  spc^ciaux  de  depuration,  nioytMis  qui  ne 
laissent  point  d'avoir  Iwaiicoup  d'ineonvdnients.  Dans  les  nutivs  cjis, 
on  use  du  systeuie  des  irrigations  agrieoles  et  des  filtrations  dans  le 
terrain,  procede  cpii  garantit  la  plus  cinnplete  depuration  <les  eaux 
sales  au  benefice  de  la  cit^'  d'ou  elles  provi(Minent,  ainsi  (pi\nux  bourgs, 
hameaux  et  champs  dont  les  i)roprietaires  obtiennent  <rexcellents 
r^sultats  de  ces  memes  substances  toxicpies  dont  Tetat  stagnant  est  si 
prejudiciable  aux  etres  humains. 

Les  residus  urbains,  et  principnlement  les  matieres  feeales,  con- 
stituent le  plus  riche  des  engrais,  reprcscntiint  une  richesse  considerable 
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qui,  perdue  une  fois,  iie  i)eut  plus  se  reprendre ;  et  pouvant  produire 
autant  de  maux  que  de  benefices,  etant  judieieuseiueiit  utili^<ee. 

SOMMAIRE. 

1.  L'as^sainissement  du  sous-sol  des  \dlles  seni  d'autant  plus  complet 
•et  perfeetionne,  qu'on  saura  faciliter  d'avaiitage  et  la  circulation  continue 
et  la  transfonnation  de  la  ujatiere,  dans  le  circuit  oii  celle-ci 
evolutionne. 

2.  Les  services  pretes  par  les  rues  des  villes  augmenteut  d' impor- 
tance a  mesure  qu'elles  s'accroissent  et  se  pertectionnent.  Dans  les 
<;ites  de  peu  de  ressources,  et  dans  les  zones  depriuiees  on  recourt  au 
systeme  tubulaire  dont  la  conservation  et  nettoyage  deviennent  faciles 
AU  moyen  des  courants  d'eau. 

3.  Dans  les  autres  cas,  on  construit  un  reseau  souterrain  ou  sont 
^tablis  les  services  incomnio<les,  insalubres  ou  perilleux,  et  les  galeries 
servent  a  Texpulsiou  des  eaux  stiles,  a  I'extraction  des  residus  solides, 
ainsi  qu'a  Tinstallatiou  des  canalisations  et  conduits  de  toutes  especes. 

4.  Les  sections  des  galeries  seront  de  forme  arronilie  et  leur  aire 
suffisaniment  grande  pour  permettre  au  personncil  de  les  parcourir 
librement  et  d'y  preter  leurs  services. 

4.  La  i)ente  des  r^seaux  doit  diminuer  de  la  partie  superieure  a 
Fiufeneure,  en  raison  de  raugmentatiou  du  volume  d'eau,  et  des 
difficidtes  que  i)r^s(»nteiit  les  zones  basses ;  les  limites  de  rinclinaisou 
des  p<»ntes  oscillent,  si  cela  est  possible,  entre  cinq  pour  cent  et  un  pour 
mille ;  les  jxMites  petites  reclanient  Temploi  d'aboudants  volumes  dVan 
pour  leur  lavage. 

6.  Les  unions  des  galeries  eutr'elles  devront  tou jours  se  faire 
tangentiellement,  et  le  rayon  des  courbes  etre  en  general  \dngt  foia 
plus  grand  que  la  largeur  du  radier  destine  a  evacuer  les  eaux  sales. 

7.  L'extraction  des  immondices  et  des  residus  solides  urbains 
pourm  se  pratiquer  dans  Tinterieur  de  la  galerie  au  moyen  de  vagonnets 
courant  sur  des  rails  empotres  dans  les  ma9onneries.  Les  trains  formes 
dans  rinterieur  des  gmnds  collecteurs  se  dirigeront  a  I'exterieur  pour 
fertiliser  les  champs  avec  ces  riches  ferments. 

8.  La  ventilation  (in  rcsvau  souterrain  devra  etre  grande  et 
complete  afiii  d'eviter  Tinfection  de  Fair,  stms  qu'il  y  ait  jamais  aucune 
partie  de  galeiies,  branchements,  siphons  ou  manque  cette  ventilation 
necessaire. 

9.  Le  nettoyage  des  egouts  se  pratiquera  au  moyen  de  la  vehicula- 
tion  acjueuse  par  courants  d'eau  continus,  s'ils  sont  abondants,  ou  bien 
pas  ondees  intermittantes  qui  parcourront  une  fois  ou  deux  par  jour 
au  moius  chaque  galerie.  Pour  que  la  circulation  continue  s*efFectue  eu 
bonnes  conditions,  il  faut  que  la  vitesse  minimum  soit  deO' 70  metres 
par  seconde  et  que  la  dotation  d'eau  ne  baisse  pas  de  200  litres  par  jour 
et  i^ar  i)ersonne. 

10.  Les  branchements  particuliers  s'enlaceront  avec  le  reseau  des 
Egouts  d'un  mode  facile  et  simple  au  moyen  de  galeries  qui  permettront 
d'inspectionner  les  branchements  et  d'y  placer  les  ramifications  et 
tuyaux  de  prise,  s'unissant  aux  canalisations  et  conduits  de  toutes 
especes. 
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11.  LVxcessive  huuiidite  du  sous-sol  s*evitera  dans  les  villes  qu*aient 
oet  iaeonveiiieiit  HU  moyen  du  drainage  permeable  dispose  sur  le^  cotes 
du  reseau  dcs  I'gouts. 

12.  La  depuration  agrieole  complete  rassaiuissement  du  sous-sol 
dee  villes,  const ituant,  quaud  on  peut  Tappliquer  opportunement,  le 
moyen  le  pliLs  higienique  et  ecouomique  de  tons  les  systemes  connus. 
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DISCUSSION. 

The  President  said  they  must  now  close  their  proceedings  for  the 
day  and  for  the  Session.  He  should  like  to  express  the  thanks  of  the 
committee  to  those  gentlemen  who  had  come  so  far  and  rendered  such 
valuable  services  in  the  presenting  and  discussing  of  the  several  papers. 
He  should  be  sorry  for  them  to  dissolve  without  according  to  their  in- 
valuable secretary,  Mr.  Middleton,  their  best  thanks  for  the  services  he 
had  rendered.  There  was  no  member  of  the  Organising  Committee  or  of 
the  Council,  or  of  the  iSectional  Committee,  there  was  no  gentleman  in 
the  room  or  out  of  it  who  was  so  able  to  judge  as  he  was,  owing  to  the 
peculiar  circumstances  in  which  he  had  been  placed  as  President  of  the 
Section,  or  who  could  form  an  adequate  conception  of  the  value  of 
Mr.  Middleton's  services  from  the  very  commencement  of  the  work, 
several  months  ago,  until  the  present  time.  He  hoped  they  would  give 
him  a  vote  of  thanks  by  acclamation  for  the  services  he  had  rendered. 

A  vote  of  thanks  to  Mr.  Middleton  for  his  services  as  secretary  was 
then  carried  bv  acclamation. 

VLr.  Middleton  said  he  was  exceedingly  obliged  to  them  for  the 
manner  in  which  they  had  received  the  remarks  of  Sir  John  Coode.  He 
could  say  that,  although  the  duties  of  the  secretaryship  of  that  section 
hatl  been  heavy,  they  had  been  a  labour  of  love.  He  only  hoped  that  his 
work  had  been  properly  done,  and  that  they  were  satisfied  with  it ;  if  so, 
he  was  well  repaid. 

The  President  said  the  next  stage  would  be  that  in  course  of  time 
members  would  receive  the  report  of  their  proceedings  in  print.  He 
thought  he  was  justitied  in  saying  that  the  result  of  that  gathering  in 
London  had  not  been  surpassed  in  value  by  those  of  any  other  meetings  of 
the  Congress  in  any  other  city  in  Europe. 

Mr.  Middleton  said  that  in  the  absence  of  the  vice-presidents  he 
hoped  he  might  be  allowed  to  propose  a  hearty  vote  of  tbauks  to  Sir  John 
Coode,  who  had  given  up  an  immense  amount  of  his  valuable  time  to 
presiding  at  the  meetings,  much  more  even  than  could  have  been  expected 
from  him.  They  were  very  much  obliged  to  him  for  the  trouble  he  had 
taken  in  attending  not  only  these  meetings,  but  the  meetings  of  the 
committee.  The  organisation  of  the  scheme  could  not  have  gone  on  in  the 
way  it  had,  if  Sir  John  Coode  had  not  given  so  large  an  amount  of  attention 
to  it. 

A  vote  of  thanks  was  then  passed  to  the  President  by  acclamation. 

The  President  said  he  bad  endeavoured  to  do  that,  as  every  other 
matter  which  he  took  in  hand,  to  tht)  best  of  bis  power,  not  putting  his 
hand  to  the  plough  and  looking  back.  Ue  thanked  them  for  the  recognition 
they  had  tendered  to  him  for  so  doiug. 


»&^»^«  ■  ^m 


INDEX. 


A. 

Abkuhluug    des     Wassers     durch 
Anlage      yon       RuhUcbachten 
(Professor  A.  Oelwein) 
Alliott  (Mr.),  remarks  in  disciusion 

on  The  refuse  destructor  - 
AltoDH,    Die    typhus-epidemie   in, 
1 891,  uud  das  filtrirte  Flusswasser 
(W.  Ktimmel) 
Anderson  (J.   T.   Noble),  remarks 
in  discussion  on  The  sanitation  of 
a  uiininjj  settlement 
Anderson      (Mr.),    remarks        in 
discussion   on     Abkiihlung     dcs 
Wasscrs     durch      Anlage      von 
Kuhlschiichten 
Anderson  (William).  The  revolving 
purifier  for  treatment  of  potable 
waters  by  means  of  metallic  iron  - 
Aper(;u8  sur    I'assainissement     du 
sous-sol       des      villcs.        (Don 
Pedro  Garcia  Faria) 
Application     of    an     intercepting 
reservoir,  of  the  type  of  Mouras's 
Fosse,   and   of  a  peat  filter  for 
sewage  to  the  separate  system  of 
sewerage.     (L.  Pagliani)    - 
Assainissement      des     villes      en 

Italic,  L'     (Prof.  Pacchiotii) 
Assainissement  des  Villes  :    Traiie- 
ment  des  eaux  d'egout    par  les 
procMes       agricoles.  (Aime 

Bonna)        -  -         - 

Assainissement   du     sous-sol    dcs 
villes.      (Don    Pedro      Garcia 
Faria) 
Atmosphere    aa    a    diluter     and 
diffuser,  the  -        - 

B. 

Balfour  (D.),  remarks  in  discussion 
on  sewage  disposal 

B&timeots  et  moyens  de  transport 
des  Chemins  de  fer        -      -      - 

Bechmann(M.).  De  la  distribuiion 
dans  les  villes   de   deux  eaux  de 
qualite  diffcrente  par  des  canali- 
sations distinctes 
I     p. 2205 


Page    ' 

17.0 
221 

229 

3G 


Bechmann,  Mr.,  remarks  in  discus- 
sion on  French  and  English 
systems  of  sewerage 

,  remarks  in  reply 

•»  Beehive "  refuse  destructor, 
description  of  -  -  " 

Bengal  Presidency,  supply  of  river- 
water  in  the  -  -  ■ 

,  supply  of  tank  or  j)ond 

water  in  the        -        -         -       ■ 
-,  the  supply  of  well  water 


184 


129 


252 


74 
17 


65 

252 
53 


43 
120 


in  the 
Berlin,  die  kanalisation   der    Stadt 

(Stadtrath  MarggraflT) 
Berrington     (B.    E.    W.).       The 

Wolverhampton  sewerage  works 
Binnie  (Alex.  U.).  Water  supply 
,   remarks  in  discussion 

on  Municipal  engineering  - 

-,  remarks  in  discussion 


102 


on    separate    water-supply     for 
domestic  purposes,  &c. 

Bonua  (Ainic).  Assainissement  des 
Villes :  Traitement  des  eaux 
d  egout  par  les  proccd^s  agri- 
coles        -         -        -  -        - 

Boulnois  (H.  Percy).  Municipal 
engineering        .        -        -        - 

,  remarks  in  reply 

Bruce  (Dr.  William).  How  best  to 
dispdse  of  the  refuse  of  large 
towns  -  -         -  - 

Buchan  (Mr.),  remarks  in  discussion 
on  Sanitation  in  India 

Buildings,  the  removal  of  sewage 
after  leaving.  (Reginald  E. 
Middleton)        -        -        -        - 

c. 

Camberwell  refuse,  treatment  of    - 
Canalisation,    double,    advantages 

de        -  -  -  - 

,  syst^me  de         -  - 

Caroe  ( W.  D.).  The  better  ventila- 
tion of  town  sewers 
Cesspits,  the  system  of  sealed,  for 
sewage  -  -  .  -  -  - 
Chemins  de  fer  et  des  voyageurs, 
L' Hygiene  dcs  (Louis  de 
Csatary)  .  -  - 

S 


Page 

35 
117 

195 

245 

245 

244 

91 

89 
100 

227 

118 


66 

2S8 

228 


S18 
18 

27 


190 

104 
103 

52 

28 

119 


Index, 


263 


Fume  cremator,  figure  showing 
plan  of  twelve-cell  destructor 
and  -  -  - 

-         ,  Jones's  patent,  figure 


showing 


G. 


German  Towns,  On  the  cleansing  of 
the  streets  and  the  removcil  of 
household  refuse  in.    (Th.  Wcyl) 

Grantham  (lliehard  F.).  Drainage 
and  irrigation  of  land  in  their 
relations  to  health 

,  remarks  in  repl  v 

Ground-water,  influence  of,  as  a 
cause  of  ilisease 

—  ,  parallelism  between  the 

deaths  of  children  under  five 
years  of  age  and  the  lowness  of 
the  ...  - 

,     co-existing     sanitary 

conditions  influence  the  results 
of  the  movements  of        - 

',  table  giving  the  level  of 


the  lowest,  and  the  death-rate  of 
children  under  five  years  of  age 
at  C'roydon         -        _        -        - 

,    upon      health,      The 

influence  of.    (Baldwin  Latham) 

H. 

Hall  (Joseph), remarks  in  discussion 
on  Refuse  burning 

Hampstead,  refuse  treatment  of 

Harrison  (J.  Thomhill),  remarks 
in  discussion  on  Municipal 
engineering       -        -        -        - 

Harpur  (William),  remarks  in 
discussion  on  Drainage  and  irri- 
gation of  land  in  their  relations 
to  health        -  -  -        - 

ileiirot  (Henri).  Les  procedes 
d'assainisscment  des   villes 

Uime  (Dr.  T.  W.),  remarks  in 
discussion  on  ventilation  of  town 
sewers        -  -  -        - 

Holman  (Stephen),  remarks  in 
discussion  on  The  better  ventila- 
tion of  town  sewers 

How  best  to  dispose  of  the  refuse 
of  large  towns.  (Dr.  William 
Bruce)  -  -  - 

Hygiene  des  Chemins  de  fer  et  des 
vojageurs.    (Louis  de  CsatAry)- 


Page 


197 
20<) 


203 


149 
159 

145 


147 


147 


221 
190 


228 


157 

84 

58 

59 

218 
119 


148 
145    ' 


I. 


Indian  cities,  density  of  population 

in        -  -  -  -         - 

India,    Sanitation    in.      (Baldwin 

I^atham)  .  -  - 

India,    The      water      supply    of. 

(li.  rringle)  -  -  - 

Influence  of  ground-water    upon 

health,  The.  (Baldwin  Latham) 
Italic,   L^assainissement  des  villes 

en.     (Prof.  Pacchiotti) 


J. 

Jones  (Col.  Alfred),  remarks  in 
discussion  on  The  removal  of 
sewage  after  leaving  buildings   - 

Jones  (Charles).  The  refuse 
destructor  -  -  - 

,  remarks  in  reply 


K. 

Kunalisation     der     Stadt    Berlin. 

(Stadtrath  Marggraff) 
Keeling's      patent       sewer       gas 

destructor        -         -  -        - 

Kensington  refuse,  treatment  of 
Kiihlschaechten,     Abkiihlung    des 

Wassers    durch      ^Vnlage     von. 

(Prof.  A.  Oelwein) 
Ktimmel        (W.).      Die      typhus- 

epidemie   in   Altona,  1891,  und 

das  filtrite  Flusswasser 
,  remarks   in   discussion 

on   Drainage    and   irrigation   of 

land  in  their  relations  to  health  - 
,  remarks  in  discussion 


on    Si'parate  water     supply  for 
domestic  purposes,  &c. 

,   remarks  in  discussion 

on  AbkUhlung  des  Wassers  durch 
Anlage  von  Kiihlschaechten 
,  remarks  in  reply      -    - 


L. 

Land,  Drainage  and  irrigation  of, 
in  their  relations  to  health. 
(Richard  F.  Grantham) 

Latham  (Baldwin).  The  influence 
of  ground-water  upon  health 

— ,  Sanitation  in  India 

S  2 


Page 

18 

18 

242 

145 

17 


32 

188 
222 


91 

50 

189 


175 


229 


159 


UC 


183 
252 


149 

145 

18 


Jnde.r. 


ona 


Go 


o, 

Odliug  (Dr.  Win.),  remarks  ia  dis- 
cuBsion  on  sep«rate  water  supply 
for  domestic  purposes,  8tc, 

Oelwein  (Professor  A.),  Abkuhlung 
des  Wassers  durch  Anlage  von 
Kuhlschaechten 

Oesten  (G.).  Kindringen  von  Un- 
reinigkeiten  in  DruckwasserleU 
tuiigen  -         -         -  - 


P. 

Pdcchiotti  (Prof.).  L'Assaiuisse- 
meat  des  villes  en  Italic 

,  remarks  on  the  sewer- 
age system  of  Rome 

,  remarks  in   discussion 

the     French    and    Knglish 


on 


systems  of  sewerage 

Pagliaui  (L. ).  On  the  application  of 
an  intercepting  reservoir,  of  the 
type  of  MourasV  Fosse,  and  of 
a  peat  filter  for  sewage  to  the 
separate  system  of  sewerage 

Peat  filter  for  sewage,  &c.  (L. 
Pagliani)  -  -  . 

"  Perfectus  "  destructor,  deR<3rip- 
tion  of  -  - 

,  where  adopted 

Pipe  ventilators,  advantage  of 

Presidential  address.  (Sir  John 
Coode)  -  -  - 

Pringle  (R.).  The  water-supply  of 
India  -         -  .  _ 

Procedes  d'essai  nissement  des 
Villes.     (Henri  Henrot) 

Projets  pour  Talimentation  en  Kan 
potable  d'une  grand  partie  de  la 
France  au  moyen  de  Teau  des 
lacs  de  Neuch&tel  et  du  Leman. 
(Guillaume  Ritter) 


R. 

Read  (R.).  Hewer  and  drain 
ventilation  -  -  - 

,  remarks  in   discussion 

on  The  better  ventilation  of  town 
sewers  ... 

-,  remarks  in   discussion 


Page 


117 


lk5 


1C7 


17 
44 

34 


74 

74 

195 

195 

54 

7 

242 

84 


160 


on  The  removal  of  sewage  after 
leaving  building!- 


47 


64 


36 


Refuse  burning.    (\V.  Geo.  Laws)  - 

,  table  giving  result  of 

five  years,  in  Newcastle-on-Tyne 

Refuse  composed  of  erode  manure, 

sound'    material,    and    unsound 

stuff  -  -  -  - 

destructor.     The.     (Charles 

Jones)  -  . 

,    difference   between  that   of 

English  and  continental  towns    - 

,  experiments  in  the  bnrning 

of  house.     (J.  P.  Meyer) 

,  experiments  made  at  Copen- 
hagen in  the  burning  of 

,  household,  On  the   cleansing 

of  th»»  streets  and  the  removal  of, 
in  German  towns.     (Th.  Weyl) 

of  large  towns,  How  best  to 

<lispo-«e   of  the.      (Dv.    AV'ilHam 
Rruce)    -  -  -  - 

,  household,  results  of  burning 

the,  in  summer 

,  household,  results  of  burning 

the,  in  winter 

,  treatment  of,  at  Camberwell 

,  treatment  of.  at  Hampstead  - 

,  treatment  of,  at  Kensington 

Removal  of  sewage  after  leaving 
buildings.  (Reginald  E.  Middle- 
ton)  -  -  .        . 

Revolving  purifier  for  treatment  of 
potable  waters  by  means  of 
metallic  iron.  (Dr.  William 
Anderson)  -  -  . 

Ritter  (Guillaume).  Projets  pour 
Talimentation  en  eaa  potable 
d'une  grande  partie  de  la  France 
au  moyen  de  Tcau  des  Lacs  de 
Neuch&tel  et  dn  Leman 

River  pollution  and  water  supply, 
Si.  wage  disposal  with  reference  to. 
(Prof.  Henry  Robinson)  - 

Rivers  free  from  pollution,  import- 
ance of  keeping,  in  new  countries 

Rivers  Pollution  Prevention  Act  of 
1876,  desirable  amendment  to    - 

» tables  of  analysis  of  contents 

of 

River  water  in  the  Bengal  Presi- 
<lency,  supply  of  - 

Robinson  (Professor  Henry). 
Sewage  disposal  with  reference  to 
river  pollution  and  water  supply 

1  remarks  in   discussion 

on  The  better  ventilation  of  town 
sewers  -  -  . 


Page 
210 

217 


211 
188 
303 
205 
206 

203 

218 

209 

206 
190 
190 
189 

27 


129 


-  1 


160 

11 

13 

12 

72-3 

245 

11 

63 


260 


Index. 


UobiiiiM)ii  (Pn>feDiior  Heury). 
Uemarks  in  diKcuSHioii  on  Sepa- 
rate water  supplief  fur  domestic 
and  for  sanitary  purposes  at 
Southampton      .  -  - 

^..^ ,  remarks  in   discuKsion 

on  the  Abkuhling  des  WasKcrs 
dnrch  Anln^i^e  von  Kiihlschaech- 
teii  ,  -  - 

Roechling  ( II.  A.)-  KemarkB  in 
discuHhion  on  Municipal  engi- 
neering -  - 

— — —  ,  reuiarkn  in  discussion 

on  The  better  ventilation  of  town 
sewers  -  -  - 

—  ,  remarks    in    discussion 

on  Sewage  disposal  with  reicrence 
to  river  pollution  and  i^ater 
supply  -  -  - 

s. 

Sand  filtration  us  an  effectual  pre- 

Tentive  of  disease,  little  value  of 
Sanitation      in      India      (Baldwin 

Latham) 
Sanitation  of  a  mining  settlement. 

(A.  Mimlt)  -  -         - 

Self-purification    of     rivers,     The 

present  state  (»f  our  knowledge 

concerning      the.      (I'ercy      C. 

•Fraukland) 
Separate  water  supplies  for  domestic 

and    for     sanitary    purposes   at 

Southampton.     (Wni.  Matthews) 
Service  dc   sante  des  chemins    de 

fer  -  -  -  . 

Sewage  disposal  with   reference  to 

river  pollution  and  water  supply. 

(Henry  Hobinson) 
•^—  filtration,  important  function 

of  micro-orgauisms  in 

matter  t<>  storm- water,  pro- 
portion of,  in  England 

,  result  of  application  of,  to  land 

generally  and  t<»  non-porous 
soils  -  -  -        - 

— ,  the  chief  characteristics  of 
fresh  -  -         _  . 

disposal,  the  earth  system  of  - 

,  The  removal  of,  after  leaving 

buildings  (Kcginald  E.  Middle- 
ton)  -  -  -        - 

Sewer  and  drain  ventilation.  (H. 
Read) 

— ^  gas,  Keeling's  patent  de- 
structor -  - 

— ^  ventilation.  (W.  Santo  Crimp) 


I*agi» 


111 


18() 


227 


Gl    ! 


38 

I 

1 

I 

I 

102    ! 
18 
31 


169 

108 
124 

11 
lo 

28 

14 

13 

28 

27 

47 

50 
4.5 


Sewerage,  advantages  of  the  ieparate 

s^*8teni  of  -  -  - 
,  ()n    the    application     of    an 

intercepting  reservoir,  of  the  tvpe 

of  Mouras*8  Fosse,  and  of  a  pest 

filter  for  sewage  to  the  separate 

system  of.     (L.  Pagliani) 

,  ehoix   des  terrains  d*epura- 

tion  -  -  -         - 

,  distribution  de  la  canalisation 

interieure  et  des  eollecteurs 

,      etablissement     de     canaux 

evucuuteurs    et     suppression    de 
chutes  d'eau  -  -         - 

,  etnblissement  de    cheniinees 

d'apjK'l  avec  bruloir 

,   eiablis^emeut    de   reservoirs 


Page 
29 


de  chasse 

— ,  t'ludt'de  la  luituri'  du  sol 
— ,  Fn-nch  and  Kn«;lish  systems 
of.     (.lames  Iamuou) 
—    of    towns,     iuiportance      of 
appropriately  dealin/5  with 
— ,  repuratitm  par  le  sol 
— ,    separate    system    of,    most 
appro]>riate  for  certain  plact*s  in 
India  -         -  . 

— ,  the  system  of  seale<l  cesspits 
— ,  the  pail  system  of 
— ,  tout    k    Tegnut    system    of, 
works,  The  Wolverhampton. 


(R.  E.  W.  Berrington) 
Sewers,      argument      against     the 

ventilation  of  -  * 
,  The  better  ventilation  of  town. 

(W.  1).  C'lroe) 
Sijmons    (Mr.).,   remarks    on    the 

sewerage  of  Amsterdam    - 
Simpson    (Dr.),    remarks    in   dis- 

cusion  on  The  water  supply  of 

India       -  -  -  - 

Small-pox,   high  death-rate    from, 

in  India  -  - 

Smith   (Dr.  Solomon)  remarks   in 

Abkiihlung    des  Wassers   durch 

Anlage  von  Kuhlschaechten 
Southampton,   thw  se])arate  water 

supplies   for  domestic    and     for 

sanitary     purposes     ut.     (Wm. 

Matthews)  -  -  - 

Storui-water,     proportion     of     to 

sewage  matter  in  England 
Streets,  On  the  cleansing  of,  and 

the  removal  of  household  refuse 

in  German  towns.     (Th.  Weyl) 
Surveyor,    development    of,     into 

municipal  engineer 


74 

85 
86 

87 

88 

88 
84 

24 

11 

84 

19 

28 
28 
26 

89 

29 

.52 

37 

250 
23 

184 


108 

28 

203 
226 


IndeA'. 


267 


T. 

Tuuk  or  poml  water  in  the  Itengul 
l^residency,  supply  of         -        • 

Thomson  (Gilbert),  remarks  in 
discussion  on  The  removal  of 
sewage  after  leaving  buildings    - 

— —  (James) y  remarks  in  discus, 
sion  on  The  removal  of  sewage 
after  leaving  buildings 

Thornton  (T.  H.),  remarks  in 
discussion  on  Drainage  and  irri- 
gation of  land  in  their  relations 
lo  health  -  -  - 

"Tout  a  Pe^'out"  system  of 
sewerage 

at  Marseilles 

Towns,  essential  difference  in  the 
conditions  of  maritime  and  in- 
land -  - 

Typhoid  fever  communicated  by 
spring-water  flowing  miles 
underground  from  a  neigh- 
bouring valley  at  Lauscn  in 
Switzerland  -  .  - 

Typhus-epidemie  in  Altona,  1891, 
und  das  filtrirte  Flusswas>'er,  Die. 
(W.  Kiimmel) 

V, 

Van  Overbeck  de  Meyer  (Prof.  D.), 
remarks  in  discussion  on  The 
better  ventilation  of  town  sewers 

,  remarks  on  The  removal 

of  sewage  after  leaving  buildings 

Ventilation   of   town    sewers,  The 

better.     (W.  D.  Caroe) 

,  Sewer.     (W.  Sauto  Crimp)  - 

,  Sewer  and  Drain.     (R.  Head) 

Village  well  in  India,    description 

of  -  -  - 

Villes  en  Italic,  L'assainissement 
des.     (Prof.  Pacchiotti) 

Voiture  d*ambulance  des  chemins 
de  fer  R.  de  T^tat  hongrois, 
description  de  la 

Von  Petteukofer  (Professor).  In- 
vestigations with  reference  to  the 
sewage  pollution  of  the  river 
Isar,  made  by  .         -  - 


Page 
245 

36 

37 


156 

26 
73 


141 


101 


229 


62 

44  I 

I 
52    ! 

45  i 
47 

244 

I 

I 

17    ' 

127  ; 


W. 

Wales  (  Philip  S.).  The  purification 
of  water  by  rapid  filtration 

Water,  average  quantity  of,  de- 
livered in  1890  to  the  inhabitants 
of  London 

,     importance     of     guarding 

drinking,  from  contamination     - 

Water  supplies,  generally  extremely 
defective  in  India  . 

supply.     (Alex.  R.  Binnie)    - 

,  measure  for  improving. 


in  India 


I'ringle) 


of   India,    The.      (R. 


13 


of     maritime      towns. 
(Kdward  F.  Willoughby) 

,  Sewage   disposal   with 

reference  to  river  i)ollution  and. 

(Henry  Robinson) 

supplies,    The    separate,   for 

domestic  and  for  sanitary  pur- 
poses at  Southampton.  (Wni, 
Matthews)  -  .  - 

Waters,  potable,  Revolving  purifier 
for  treatment  of,  by  means  of 
metallic  iron.  (William  Ander- 
son) -  - 

Well  water  in  tbcBengal  I'residency, 
supply  of  -  -  - 

Weyl  (Th.).  On  the  cleansing  of 
the  streets  and  removal  of  house- 
hold refuse  in  German  towns 

Whiley  (Henry).  Hemarks  in  dis- 
cussion on  The  refuse  destructor 

Whitaker  (  W.).  On  maps  showing 
the  area  of  chalk  available  for 
water  supply  in  the  central  and 
eastcni  parts  of  the  London 
l)asin  .  -  - 

Willoughby  (Edward  F.).  The 
water  supply  of  maritime  towns  - 

Wirkung  der  electricitaet  auf  die 
suspendirten  und  gel()sten  Stoffc 
der  Abwasser,  ueber  die. 
(Claudio  Fermi) 

Wolverhampton,  population  of 

sewenige  works.      (R,  E.  W. 

Herri  ngton)  .  _  - 


Page 
133 

9 

101 

20 
100 

247 
242 
140 

11 


108 


129 
244 

203 
219 


144 

140 


138 
89 

89 


London  :  Printed  by  E  t  r  k  ami  Spottiswoodk, 
Printen  to  the  Queen's  most  Excellent  Majesty, 


